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DETERMINATION OF THE AFRODYNAMTC TNTERFERENCE
BETWEEN THE SPACE SHUTTLE ORBITER, EXTERNAL TANK,

AND SOLID ROCKET BOOSTER ON A 0.004 SCALE ASCENT CONFIGURATION
By P. Ramsey, R. Buchholz, E. Alien, and J. Dehart
ABSTRACT

The launch configuration of the space shuttle has the orbiter and
two solid rocket boosters joined to the external tank. This report pre-
sents results of wind tunnel tests on a 0.004 scale model launch {ascent)
configuration with multi-internal balance arrangements which allowed
determination of aerodynamic interference characteristics between indi-
vidual components.

Four basic configurations were utilized during the test. They were:
(1) modified North American ATP Space Shuttle Launch Vehicle with an
ogive nose on the external tank (separate balances used on the orbiter
and external tank); (2) configuration (1) without retro-rockets (single
sting balance located in the external tank); (3) North American ATP Orbi-
ter alone; and (&) 0.005128 scale model of one solid rocket booster.

Six component aerodynamic force and moment data were recorded over
an angle of attack range of -10 to 10 degrees at O degree sideslip. A
sideslip range of -10 to 10 degrees at O degree angle of attack was also
tested. Mach number range for the test gas varied from 0.6 to 4.96 with
Reynolds number varying between 4.9 x 10° and 6.8 x 10 per foot.
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SUBSCRIPTS

gt o

SADSAC
SYMEOL

cp

Q{NsM)
Q(PsF)

RN/L

 ALPHA

BETA

PST

"PHI

BREF

LREF

SREF

MRP

7MRP

NOMENCLATURE
General

DEFINITION

speed of sound; m/sec, ft/sec
pressure coefficient; (p; - Pw)/a
Mach number; V/a

pressure; N/m?, psf

dynatiic pressure; l/2pV2, N/me, pst

unit Reynolds number; per m, per £t
velocity; m/sec, ft/sec

anglé of attack, degrees

angle of sideslip, degrees

angle of yaw, degrees

angle of roll, degrees

mass density; kg/m3, slugs/ft3

Reference & C.G. Definitions

base ares; me, £t2
wing span or reference span; m, It
center of gravity

reference length or wing mean
aerodynamic chord; m, It

wing area or reference area; m?, £t°
moment reference point

moment reference point on X axis
moment reference point on ¥ axis

moment reference point on Z axis

local

static conditions
totel conditions
free stream
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L/D

NOMENCLATURE (Continued)
Body-Axis System

SADSAC
SYMBOL DEFTNITION
CN normal-force coefficient; 523925522539
q
cA axial-force coefficient; 2&xial force
qS
cy side-force coefficient; §i§§§£9223
g
CAB base-force coefficient; 0£asg force
qS
-Ap{Bp - Pw)/aS
CAF forebody axial force coefficient, Cy - CAb
CIM pitching-moment coefficient; pitching moment
asger
CYN yawing-moment coefficient; XEEEE&E%EEEEE
q;
CBL rolling-moment coefficient; rollingbmoment
q
Stability-Axis System
CL 1ift coefficient; iift
g5 -
CDh drag ccefficient; drag
qs
CDB base-drag coefficient; Eﬁfgggﬁié
CDF forebody drag coefficlent; Cp - CDb
cY side-force coefficient; Eigg_ggaﬁﬂ
q
CIM pitching-moment coefficient; Plbtching moment
asfrEr
CLN yawing-moment coefficient; Zﬁﬁlﬂig%gﬁiﬂi
CSL © rolling-moment coefficient; rollég%_moment
L/D 1ift-to-drag ratic; Cp/Cp
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ADDITTIONS TO NOMENCLATURE

FOR MSFC TEST 545

SADSAC
SYMBOL SYMBOL DEFINITION
0c ELVN-L Full left elevon, surface deflection angle,
L positive deflection, trailing edge down;
degrees,
de ELVN-R Full right elevon, surface deflection angle,
R positive deflection, trailing edge down;
degrees,.
de ELEVIR Full elevator only, surface deflection angle,
positive deflection, trailing edge down;
degrees.
Oc Left outboard elevon only, surface deflection
LO angle, positive deflection, trailing edge down;
degrees,
de Right outboard elevon only, surface deflection
BQ angle, positive deflection, trailing edge down;
degrees.
de OBDELV Outboard elevator only, surface deflection angle,
0 E ' positive deflection, trailing edge down; degrees.
de IBDELV Inboard elevator only, surface deflection angle,
L positive deflection, trailing edge down; degrees.
by RUDDER Rudder, surface deflection angle, positive
: deflection, trailing edge to the left; degrees.
ORF RUDFLR Rudder flare, split rudder deflection angle,
positive deflection, trailing edges outward;
degrees,
O ATTLRON Aileron, full or outboard total aileron deflection
angle, degrees, (left aileron-right aileron)/2.
aao OBDATL Outboard aileron, outboard total aileron deflection

angle, degrees, (left aileron-right aileron)/2,

11



SADSAC

SYMBOL SYMBOL
aaI TBDATTL
CN D(CN)
CIMy D(CIM)
CNy—g CNAFO
CAFy —g CAFAFO
CABy=g CABAFO
CIMy-q CLMAFO
CYg D(CY)
Cng D(CYN)
Clg D(CBL)
is ORBINC
Z DELTAZ
XSRR X-SRB
SUBSCRIPTS

b

0

8 Va

E
SYMBOL

BMC

ADDITIONS TO NOMENCIATURE (Continued)

DEFINITION

Inboard aileron, inboard total aileron deflection
angle, degrees, (left aileron-right aileron)/E.

Normal force coefficient gradient, per degree.
Pitching moment coefficient gradient, per degree.
Normal force coefficient at alpha = O degree.
Forebody axial force coefficient at alpha = O degree.
Base axlal force coefficient at alpha = 0 degree.

Pitching moment coefficient at alpha = 0 degree.

Derivativelof side force coefficient with respect to
beta (beta = +5°); per degree.

Derivative of yawigg moment coefficient with respect
to beta (beta = +5 ); per degree, body axis system.

Derivative of rolling moment coefficient with respect
to beta (beta = +5°9); per degree, body axis system.

Orbiter incidence angle.
Separation distance between orbiter and tank.

Longitudinal position of SRB in relation to the
external tank.

base
orbiter
one solid rocket booster (SRB)

external tank (ET)

balance moment center

12



MODEL DESCRIPTION AND TUNNEL INSTALLATION

Figures 2 through 4 represent the geometry of the ascent configuration
composed Qf,brbiter, SRB, and external tank configurations. Other pertinent
dimensionél'information for each model component is given in Téble IV. The
extérnélrtanﬁ, SRB bodies, and nose cones are made of aluminum while the
- SRB nozzles are made of brass. All other parts are constructed of stainless
steel. |

In order to determine interference loads between individual launch com-
ponents several model-tunnel mounting methods were necessary and are delineated

in Table I. A description of the mounting methods is given below,

(MULTI STING SYSTEM)

_ Utilizing the MSFC Parallel Staging Mounting System (see Figure 5), the
orbiter was mounted on the upper sting of the system while the external tank
was mounted on the lower sting. The SRB's were mounted either on the external
tank (termed metric configuration) or on individual stings (termed non-metric
configuration). Figures 10 and 11 show these mounting arrangements with Figure

10 depicting the left SRB in the metric position and Figure 11 showing the right

SRE in the non-metric position.

(LAUNCH CONFIGURATION SINGLE STING)

The launch configuration was tested on a single sting mounted to the tunnel
sector with the balance located in the external tank. The launch configuration

dimensions and general layout are shown in Flgure 2.

13



(ORBITER ALONE)

The orbiter alone was tested on the upper sting of the MSFC Parallel

Staging Mounting System. The orbiter configuration is shown in Figure 3.
{SRB ALONE)

The SRB alone was tested on a single sting mounted to the tunnel sector

(see Figure 12). The SRB configuration general layout is depicted in Figure 4.

CONFIGURATIONS INVESTIGATED

Test results reported herein were obtained on the following model con-
figurations (see Table 1).

1. A 0.004-scale modified NR ATP Launch Configuration mounted on the
MSFC Parallel Staging Mounting System with the orbiter and external
tank on separate stings and balances; additional stings (not instru-
mented) were utilized when the SRB's were not attached (nonémetrig)
to the external tank. Data were recorded by the separate balances
for the following configurations:

ORBITER BALANCE

Configuration Description
(01)/(T3) Orbiter in presence of External Tank.
(01)/(T3)(S1) Orbiter in presence of External Tank

with both SRB's attached.
(01)/(T3)/(S1) Orbiter in presence of External Tank
with both SRB's present but not attached

to External Tank.
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(o1)/(T3)(s 1/2)/(s 1/2)

Orbiter in presence of external tank
with one SRB attached and one present

but not attached to the external tank.

EXTERNAL TANK BALANCE

Configuration
(T3)/{01)
(T3)(s1)/(01)

(r3)/(s1)/(01)

| (T3)(s 1/2)/(s 1/2)/(01)

(13)(s 1/2)/(s 1/2)

(m3)/(s 1/2)

Description

External tank in presence of orbiter.

External tank and both SRB's attached in
presence of orbiter.

External tank in presence of unattached

SRB's and orbiter.

External tank with one SRB attached in

presence of the second SRB and orbiter.
External tank with one SRB attached in
presence of second SREB.

Exbternal tenk in presence of one SRB.

The following 0.00k-scale configurations were mounted on a single

sting-balance instrumentation arrangement:

(o1)

(o1 )(T5)(51)
(13)
(T3)(81)

Orbiter configuration
Launch configuration
External tank

External tank with both SRB's attached.

A single 0.005128-gcale ATP solid rocket booster (S 1/2) was also

mounted on & single sting-balance instrumentation arrangement.

15



Specific dimensions for the configurations, described below, can be

found in the dimensional data (Table IV):

SYMBOL

0y

s 1/2

DESCRIPTTON

NR ATP baseline orbiter less ASRM (abort solid
rocket motors); (BlC1D1FIMI) (W1EL) (VLKIR1)
318~inch diameter external tank with ogive nose
cone and retro-rocket package.

318-inch diameter external tank with ogive nose
cone, Retro-rocket package removed and replsced
with 26.5-inch radius nose.

Two 156-inch diameter SRBs (solid-rocket boos-
ters) with 17° nose cone and hold down arms (ATP
baseline) (0.004 scale).

One 156-inch diameter SRB (solid-rocket booster)
with 17°30' nose cone with hold down arms (ATP

configuration (NLBLEL) (0.005128 scale).

16



The following names are used to define orbiter control deflection for this

investigation:

CONTROL SURFACES NOMENCLATURE

RUDDER [RUDDER ELEVONS
FLARE .. LEFT RIGHT ELEVTR JAILRON (RUDDER] RUDDER

INBOARD [OUTBOARD [INBOARD {OUTBOARD Se 8 § FLARE,

a T SRF

10 0 0 0 0 0 0 0 0 10
10 0 10 10 10 10 10 0 0 10
10 0 ~20 -20 ~20 ~20 -20 | 0 0 10
ATLRON Ga Inboard and outboard elevons deflected together for roll control
ELEVIR 64 Inboard and outboard elevons deflected together for pitch control
RUDDER &, Normal rudder control
RUDFLR SRF Rudder flare

L7




TEST FACILITY DESCRIPTION

The Marshall Space Flight Center 14" x 14" Trisonic Wind Tunnel is an inter-
mittent blowdown tunnel which operates by high pressure air flowing from
stérage to either vacuum or atmospheric conditions. A Mach number range
from .2 to 5.85 is cdvered by ufilizing two interéhangeable test sections.
‘The transonic section permits testing at Mach 0.20 through 2.50, and the
supersonic section permits testing at Mach 2.74 through 5.85. Mach numbers
between .2 and .9 are obtained by using a controllable diffuser. The range
from .95 to 1.3 is achieved through the use of plenum suction and perforated
walls. Mach numbers of 1.44, 1.93 and 2.50 are'produée&‘by interchangeable
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour
nozzle blocks are tilted and translated automatically to produce any desired

Mach number in .25 incrementé.

Air is supplied to a. 6000 cubic foot storage tank at approximately -4OCF dew
point and 500 psi. The compressor is a three-gtage reciprocating unit driven

by a 1500 hp motor.

The tunnel flow is established and controlled with a servo actuated gate
valve. The controlled air flows through the valve diffuser into the stilling
chamber and heat exchanger where the air tempefature can be controlled from
ambient to approximately 180°F. The air then passes through the test section

which contains the nozzle blocks and test region.

Downstream of the test section is a hydraulically controlled pitch sector
that provides a total angle of attack range of 20° (i;oo)Q Sting offsets are

available for obtaining various maximum angles of attack up to 900.

18



TEST PROCEDURE

(MULIT STING DATA)

In order to obtain daﬁa'with nominal separation distances and irici-
dence angles, two different orbiter to tank sepération diétéﬁéés and
three orbiter to tank incidence angles were tested. The separation dis-
tances were .12 and .24 inches, The incidence angles tested were -1.2, O,
and 1.5 degrées. For beta sweeps, a separation distance of .12 inches and
an oﬁbitér incidence angle of 0 degree was used. .

The orbiter and tank were electrically isolated from the stings by
use of insulative tape and non-conducting balance keys. These bodies were °
wired to a fouling circuit to detect fouiing for any combination of orbi-
ter, tank or SRB tested. No control deflections were used for this portion
of the test.

(LAUNCH CONFIGURATION SINGLE STING DATA)

The orbiter and SRB's were attached to the exbernal tank which was
mounted to balance #232 and a straight sting mounted to the tunnel sector
system. No control deflections were uéed Tor this portion of test.
(ORBITER ATLONE DATA)

The orbiter was mounted on MSFC balance #231 on the upper sting of
the MSFC Parallel Staging Mounting System. The lower sting of this system
was removed for this series of runs. To obtain the sideslip series at -5
degrees angle of attack, the orbiter was preset to -5 degrees angle of
attack with the relative pitch control assembly (see Figure 5) and then

the entire system was rotated 90 degrees so that the tunnel sector could

19



be utilized to obtéin sldeslip angle. Elevon surfaces were deflected to
obtain control effectiveness data.
(SRB ALONE DATA)

The SRB model was mounted on MSFC balance #231 and a straight sting
mounted to tunnel sector. The test was conducted with the model in the
zero roll position only (same position as if they were mounted on external

tank ).
DATA REDUCTTON

All model forces and moments are resolved in the body axis system and
are presented in the form of non-dimensional coefficients. This investi-
gation had two model sizes, therefore, all reference dimensions are given
in full scale wvalues as well as in model wvalues. See individual dimen-
sional sheets for detail model dimensions {Table IV).

A1l moments were referenced about model station 4.820 on the external
tank (ET) which is equivalent to orbiter fuselage station 0.0 (see Figures
2 and 8).

Reference dimensions for the configurations are:

Scale
Full Scale Model

Reference Area (SREF)
{Orbiter Theoretical Wing Area)

Orbiter alone | 3220 £t° 7.019 1n°
Integrated vehicle ‘ |
External tank alone 7.419 in 5
One SRB alone 3220 £4° %12,1931 in

#0.005128 scale model

20



Referenc Iength (LREF) and Reference Span (EREF)
(Orbiter Iength)

Ork ter alone 1328.0 in 5.312 in
Int grated vehicle

Ext: rnal tank alone 5.312 in
One SRB alone 1328.0 in #6,8100 in

Balance ocation (BMC)

Orb ter alone (aft of orbiter model nose) 3.719 in
Int: grated vehicle (fwd of model base) 3.113 in
Ext rnal tank alone (fwd of model base) 3.113 in
One SRB alone (fwd of base of nozzle) #8583 in

Moment Re¢ ference Point
" Orbiter Alone
XMRP (ET § at orb nose)
(3.719 inches fwd BMC) STA 0.0 STA 0.0
IMRP (ET ¢ at orb nose)
_ (on orbiter & ET §)
ZMRP (ET § at orb nose
(1.307 inches below orbiter Q) STA 0.0 STA 0.0

Int :grated Vehicle
IMRP (ET § at orb nose)

(1.707 inches fwd ET BMC) STA 0,0 STA 0.0
YMRP (ET § at orb nose)

(on ET §) l
ZMRP (ET Qiat orb nose)

(on BT §) STA 0.0 STA 0.0

External Tank Alone
XMRP (BT @, at orb nose)

(1.707 inches fwd ET BMC) STA 0.0 STA 0.0
YMRP (ET q;at orb nose)

(on ET g)
ZMRP (ET ¢ orb nose)

(on ET ) STA 0.0 STA 0.0

*#0One SRB Alone
XMRP ( ET ¢ at orb nose)
(1326.77 inches fwd of SRB base) STA 0.0 aTa 0.0
YMRP (ET ¢ at orb nose)
(235.9 inches laterally (right)

of SRB g)
ZMRP (ET ¢ at orb nose)
(48.1 inches down from SRB ) STA 0.0 STA 0.0

¥ 0.005128 scale model
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Configuration

(o1)/(13)

(T3)/(01)
(o1)/(r3)(s1)
(T3)(s1)/(01)
(o1)/(m3)/(s1)
(T3)/(s1)/(01)
(o1)/(T3)(s81/2)/(s1/2)
(T3)(s1/2)/(s1/2)/(01)
(o1)(T5)(s1)
(T3)(s1/2)/(81/2)
(T3)/(81/2)

(3)(s1)

(s1/2)

(T3)

(o1)

#0,005128 scale model

The following base areas apply to noted configuration:

Ab, Ab,
Full Model Full
Scale Scale Scale
380 £t°  0.878 in°

265, 17
265,04 P2
132.7 £1°
132.7 £t°
380 £t  0.878 in®  265.h4 £t2
132.7 £t°
265,h ££2
132.7 £t°
380 42  0.878 in®

Model
Scale

0.612 in®

0.612 in®

0.306 in®
0,306 in®

0.612 in°

' 0.306 in®

0.612 in®

0.503 in“%

Abg
Full Model
Scale Scale
552 £42 1.271 in®
552 £° 1.271 in®
550 £4° 1.271 in?




Base axial force coefficients were calculated using the following equations:

MULTI STING LAUNCH

Orbiter:

Tank & SRB:

Where:

SINGLE STING LAUNCH

CAB = - CPB, Abo
Sref
Ab Ab
CAB = - CPBp b - CPBg =
Sref ref

CPB, = (Pb, - Pw)/q

Orbiter:

Tank:

SRB:

Where:

Therefore:

ORBITER ALONE:

Where:

CPBS = (Pbs - Pw)/q
CPBE = (PbE(avg) - Poo)/q
CONFIGURATION
CAB CPB Abo
° ° Sref
CABE = - CPBE AbE
Sref
CABg = - CPBy Abs
Sref
CPB, = (Pbo - Pw)/q
CPBy = (Pbp(ayg)~ Pw)/q
CPBg = (Pbs - P/q
CAB = CAB, + CABp + CABg
Ab,
CAB = = CPBy ——
ref

CPB, = (Pb, - Pw)/q

23



SRB_ALONE:

Ab
CAB]. = = CPBl sl
ref
CAB; = - CPB, ABs2
Sref
Where: CPBl = (Pl _- Poo)/q
and:
Abgq = 1/2 of base area (0.203 )
Abgy = 1/2 of base area QQL%QQ
Therefore: CAB = CABy + CABy

2k
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TABLE 1

CONFIGURATION AND NOMENCLATURE DESCRIPTIONS

CONFIGURATION PRIMARY LEFT SRB RIGHT SRB SECONDARY
NOMENCLATURE BALANCE BALANCE
METRIC NON-METRIC METRIC NON-METRIC
01/13 Orbiter (01) - - - External Tank (T3)
8
T3/01 External Tank (T3) - - Orbiter. (01}
01/T3S81 Orbiter (01) X External Tank (T3)
O
¥
T381/01 External Tank (T3) X Orbiter (01)
01/T3/s1 Orbiter {01) X X Fxternal Tank (T3)
.O.
T3/51/01 External Tank (T3) X X Orbiter (01)
01/7381/2/51/2]| Orbiter (01) X External Tank (T3)
Oy
T381/2/51/2/01] External Tank (T3) X Orbiter (01)




Lz

TABLE I. (Continued)

oOo T3S1

CONFIGURATION PRIMARY LEFT SRB RIGHT SRB SECONDARY
NOMENCLATURE BALANCE BALANCE
METRIC NON-METRIC | METRIC |NON-METRIC
%)6 755101 External Tank (T5) X X ——
OO. T351/2/81/2 | External Tank (T3) X X —
O’ T3/51/2 External Tank (T3) — - X _—
External Tank (T3) X X ——

O s1/2

Solid Rocket Booster
{81/2)

(:) T3

External Tank (T3)

Orbiter (01)




TEST ¢ MSWC TWT S5k5

DATE Socq/mov, 1972

TABLE TT
TEST CONDITIONS
o sER | | Mioontr e | TGHATION TEWPERATURE
.60 L.9 x 106/ft. 4,33 100°
.80 5.9 x 10°/7t. 6.49 100°
.90 6.3 x 105/r%, 7.38 100°
1.00 6.5 x 100/5t. 8.1k 1000
1.20 6.7 x 105/¢+, 9.15 1009
1.6 6.4 x 100/¢t, 9.7 100°
1.96 6.8 x 105/rt. 9.90 1000
2.99 5.4 x 100/rt. 6.91 1409
4.96 b9 x 100/7t. 3.07 1400
BALANCE UTILIZED: MSFC #231 and #232
CAPACITY: ACCURACY: O HAENT 4=10 psi

231 232 231 232 231 232

NF 122 300 (1b) .61 1.5 (1b) . 0082 0202

SF 52 143 (1b) .26 .72 {1b) .0035 .0097

AF 20 50 (1b) .10 .25 (1b) .0013 .0034

PM 122 400 (in-1b) L61 2.0 (in-1b) .0015 0051

RM 53 192 (in-1b) .27 .96 (in-1b) .0007 .0024

Yy  _30_100 (in-1b) .15 .50 (in-1b) .00CH .0013

COMMENTS:




MULTI STING DATA:

TABLE III.
TEST MWsrc. 7w/'T S4¢.5

ATA BET COLLATION SHEET

ORBITER IN PRESENCE OF EXTERNAL TANK AND SOLID ROCKET BOOSTER

0 PRETEST
K POSTTEST

DATA SET SCHD. [ PARAMETERS /VALUESINO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
IDENTIFIER]  CONFIGURATION o & Moo 17 Toea Lor dkons] 622 |Ser |Ser |oncol 0.
. o ses ok F£_|del | Oer 0, 0. 5! 0.90
K700l (ON/(TS) Comss.s B4 1O) o |2 |— |O o | o |O [no eoudiooslool heelizg 1243
0d w2 TS O3S 1034l n3zlimanlnie izzo 1262
03 j ks /al ™ 1054 (D5 5SC 087 11731217 1259
oY ) O_|.2y| = 123 nzzlnzoliz | ndwlizes 1264
o5 w2 K1Y 1956 Isaaiooltion | tgatizie 26/
ot [ Lshadl — 1974 1018077 | m i ied]i2ie 1266
07 OB 0 Jual— 2321 2322332412323 1305 2302 2293
00N /13)(51) core oA O] 2 sal 0 134 | 138 oodiH 1601 igu] s oS 1207120 s
o9 =Ll /2 10361102 7HL e 1 10x% o413 120%H7 7011267
1 fes ]l toselleselins thinsolinga| i1, |1Izos 275|276
il O |3y g lzsinte el palnatlzio e lizes
P! -/ A} 2y [N TIPS POl VLT RS PR 2 SO Vv B BV
132 \ 15y Qe &NDeIoesl10e 4 HSS RG] 17741773
14 o|Bj ojur 312 1233 paid 2212l 2310 (2300l mas (2294
IS/ et 3 o | Ol v2 lclelieniiccel iozifloed ttgljzediinay]124g
1 Ai £, ] /o 1027110 Iees[lozsl ozl i Toliees]io50l124
/7 I LS| 13 10621106l IceolI0§41105a N7 ]ize o] 1242]i1z4]
18 I © |y TS dpniip J0V07 febveg Jdi@iniad[1ees)zac]izds
/4 l =] -2y loellioslliod] oz)ia3l 119 Yaew]izsi|izs2
\ 20 3 Lslag) 0T iAo ioyel oS it it 12431244
) 7 13 19 25 31 37 43 49 55 81 67 7576
B lew  wCom o€y, YN (CBL . CAE . LAB oy o e Ny K.
COEFFICIENTS: ————n e - == IDPVAR(1)| IDPVAR(2){NDV
oo S v .
e ps | AAGE A~ ~5 T [0 ° e = 27

MSFC -

K fupgri Bz =C 70 6% [da=2¢)

Form 263-2 (February 1972)



TABLE III. (Continued)

TEST MSFC Jwr $¢¥s~ DATA SET COLLATION SHEET

O PRETEST
O POSTTEST

DATA SET SCHD. | PARAMETERS/VATUESENO. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
IDENTIFIER|  CONFIGURATION _ of T
, al B8], | 2 [%pz]|8- RruNskErs [Ser | Sex|O.40l .80 0.90l/.00 |20/, A K] ,
®21021 |Co) AT3)/ 5D eomes 3|0 B J O || O | O 10 & | © 2319|1330 | 2321 [2333 [2332 (2367 34 |2t [22 69
a2 lCon/as)st) conme 248 1O | O |va ey 1133 telAl o131zl Hest1z00 1219
23 -+a{)2 1644 joas)ica) | 1642f 1174|120 1281
24 ; Ls]2 1645 104L| 1G4T| 1048 1175] 204 1277
25 i o |2y 13z 3| zalni3e) Hag! a9 129
) -] 2y N gaoltealllodzl igtlizoz 1262
27 Y 1/.5]-24 1O%% 1QBTHORG 1055 R ]Iz03 127%
28] olBlo |42 . 23170 231912317 |2318[23// {2301 2256
a9t ok ewee3 W0 | & |2 1611 ol towliors ]| enl1233 (236
So ot 2y W7 TN Lozl (036]1631 [1164] 12327, 1237
3i 1552 1063 lotHlaes|ioeel i 80 122s 1240}
32 o |-y Lid 3 binzllig3]izss 1235
23 =£d | * Y ol s 1o [ tealngzl 123 123%
39] Y Y )is| 24 1870 1663 10La]106T] 1%} 1230 1239
35 oi8le lya 2331 233(|2334{2335)|2306]2365 2291
36|Conamshs) Yt YA o O 1yal o 1131 n3e | 4ol il tes 121z 1255
39 -1a| .12 1144 143 |4l | nezl iy s 1254
33 1814 1145 4] itesl 1471177 1216 1258
34 O |:dy TR 159]us1l nsalugg iz 1256
40 { V' X IETIR'ER \ Y lusz3 1154 | 1156 | 1sS ipalizid 125 3]
1 7 13 19 25 31 37 43 49 55 61 67_ 757
F- R N PSP RV S N DN S S NI 1 I B
COEFFICIENTS: s={IDPVAR (1)| IDPVAR(2)|NDV
a or B
SCHEDULES

MSFC - Form 263-2 (February 1972)



TABLE III. (Continued)
TEST /WSFC w7 %5 DATA SET COLLATION SHEET

1€

00 PRETEST
B POSTTEST
DATA SET NO. T
DaTh SET | oercumaTIoN I scun. ?ARAMETERS/VALUES NO MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
Lol lio |2 Pep |57 IRUNSISRF |8e  |0e R|0.4010.80]0.90(7.00 |.20|/.44 [1-96 (2,97 [4.96
R 0% (o;)/@—‘g)(%’)@y%) ¥ §R o Yrs || ] o /o] o | 9 sz ns)lilgaltisol1g3]izis 1257
o
xbal elggeolirjo] o /0] O o |ize 2321|2325 |23 2623082303 2242
1 7 13 19 25 31 37 43 49 55 61 67 75 7
P BT B R A SENENENEUNNES NP BN . 1 R | I
COEFFICIENTS: ==l IDPVAR(1)| IDPVAR(2) [NDV
a or 8
SCHEDULES

MSFC - Form 263-2 (February 1972)



TABLE III. (Continued)

TEST MSFC Tw7 S45 DATA SET COLLATION SHEET

MULTI STING DATA:
O PRETEST

EXTERNAL TANK (WITH AND WITHOUT SRB'S ATTACHED) IN PRESENCE OF ORBITER
B POSTTEST

DATA SET SCHD, | PARAMETERS /VALUES|N0- MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE;
IDENTIFIER| ~ CONFIGURATION a8 Lo [ 2 [Eealsr lﬁfms Spr [Ser | Sep | 040l 0.80 0.901 /. 00 1201/
. & LREZRY. : o
R72 101 (73 /C01) Comis _y R 1O YO |42} — | O (010 | © |13 0oz zop3 o}z kL] 2ee ) 2263
lo2 ~fa|+2 | — 2.038] 134 1o3zfzon| 27zl 220 2T
l¢e3 Ly 3] = 76054 20550 2056 Tas 7| 2Bl ] 2254
lo 4 ¥ O ]ay| = 223 zitzlzizol 2zl (3452
los l 3.2 209% 20489 zipoi LDl j2laglzzig fRAM |
106 ) 1:5).24] — 074 2078 10717 20Tl Lied| 2216 2260
107 A ol o2~ 13z fazel 1324 1373 1304] 1202 1293
109 W732esn /co1) _Conrib 12 Alojol.,a . 2134 2,135 2005/)] L0011 2006|244 2209, 2767} 22
104 ' -/2] 22 2036|2037 2678 2063912046 2173 1720622101216
170 1.5 /2 1053 2052 1051120502044 2176 {22051 22751 2274
11} o |.1y UL 2125 20 U] 2425|2121 2107|2210 ] 1266) T 5]
)2 -d) .24 2667 L0901 LHG 5| LG4 2093| Ll Rk 10T | L2311 2L 1T
/)3 ylv /5| 249 ) 2080 26511 2082] 2063|7064 251 2206 2214122753
114 ' oiBl ol+a J3lz | 1313) 1 31el 0316 315] 1310171300 1245 J24 4
115 e /es) f(o) Conrig 13 141_0 ol va 018 109 2020 1021 1oze] e Lredl 24l ird g
1 -2l 42 1ov7| 2026 2ozs| tonslzpzel o | 2225 22 5012245
117 L&l a 206U 2061} 2060|7059 [2058 2174 112 g 1224Z] 224
118 O |24 2H S 1206 20712019 [T B[ 2IGHRLLS 12T e L1a S
19 ~ha} 124 i) 2108] 2l04f 262203l 2ig et t|tzg )| 2Ls
Yy 120 \ —l 1R AL 1 Y lrgitegqd 2oy wonsiaisleiszeeyjeed3 wwj
| ; 13 19 25 3} 37 43 49 55 61 67 7576
o Cr . com v . Cyn . (BL . CAE . LBB .\ i) 1. " 7
COEFFLCLENTS : =w{IDPVAR(1)| IDPVAR (2)[NDV
Ny Y A i YA W,

SCHEDULES p ﬂﬂﬁ/ﬁ" B - —6 ) 6 ° (A/g 2526)

MSFC - Form 263-2 (February 1872)



TABLE III. (Cor;_tinued)
TEST MSFC TWT S$%#5 DATA SET COLLATION SHEET

O PRETEST
O POSTTEST

DATA SET CONFIGURATION SCHD. | PARAMETERS/VALUES|NC. MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
IDENTIFIER - of ¥=
ol o 12 thep Loy JRUNSLSer |Sor |fcp | 00080 040] f ool a0 [1ut /96 19,99 14,50
R72121 ra) sty 401) Conse 13)O |8 ¥ 0 |42l 0|0 /0 1 © | O l13zal 3301331 1333]332]/1307] 1304 129011269
(22 [CTa)s) o) Conre iaf# |O R 0 f3)-. 2133 201/t 2013 zoiz]zies | 2200 2219
tas 'l 2 2044 043204 | 204 274 Lo 2251
124 i = R was 20401 2047]2048| 2075 2204 2277
/A8 O a4 Zi32. 2131z 12al2i3n|2its|eias 2260
/24 /224 2086 zoa0lz041 204zl 2167220 262
/27 IS | 24 LO68 2067] 20661206851 2186]2003 2218
12% OlBy 012 - 1320 1315 1201 1318 [ 1310 [ IO /6
24| (73)/65)) flo1) conmie 3RRIOY Ol va 2017 201612014 2018] 2 10 B 2233 2236
130 il 42 2015 2024 2030 20311 les | 2 7237
3] /5| A2 2063 20642065 20606 Tin0l 2224 7240
)32 O |- 24 W& AT RRARE ATV BALER LA YA 2235
133 42| 2 2167 2106|2110 2109 ] 2192 223 2235
134 1524 1070 2004 { 2268 20011 2 15,1 223G 2239
13¢ OBl olva} ) (337 13%¢] 1334] 1335] 1306])305 1249
0] (sism) fess) o T R lo | o1 va] o 2137 2138 ] 2140|2139 J2163l 2212 2253
137 -/2] /2 2144 2143|2141 2142) 2421 2213 2254
134 154 42 214¢] 214612 141214712177 22 14 225
| 39 l 0 |.34 2160 24590215 7]215d4 2155 221) 2256
N /4o -3 24 ) 1.1 2153 2154l ziselzissl ziga 2z 2253
1 7 13 19 25 31 37 L3 49 55 61 67 78 76
&j[_.'),.l.l,..!,_,_,i. A PN T NIV BV | 1 . I b b
COEFFICIENTS ==/ IDPVAR(1)| IDPVAR(2){NDV
x or B8
SCHEDULES

MSFC - Form 263-2 (February 1972)



TABLE III.

(Continued)

TEST MSFC Fw7 5#5 DATA SET COLLATION SHEET

O PRETEST
H PoSTTEST

DATA SET Iscm), PARAMETERS /VALUESINO- MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)
[DENTIFIER|  CONFIGURATION : : - of 7 1o > Y
fol8 Yo | = [2es |Or Ms kF |Ses |Ges |0-60 |0.80 (090|100 17201246 |/:9¢ 1299 |#9¢
- [
72 /%1 (7'3)@’/:)/(9@/@) I I/i o)/S|a¥l 0] O /0 O] © |z “igy |z1a3 (2150 lmigz| teis 2257
I H2 J - olBlojz| 01 © /o1 ol O l13tg 1227 1227 13l 2o 1303 1252
o £ .
143 (TB)(%)/(W?) /6 |Aloj—-|—- 1o~ It M 1. 2. izashizar|iede|135e13s 7 1286/,
114 C Y lolgl-1-1¢]- - | = = xS 1350 1348 13493571360 1273
I 45 7“5)/(5%1) Cons& 17 i il -1 -121— = | 7 | = liase 1253|1355 11354113506 |31 1288
1 7 13 19 ns 31 37 43 49 55 61 67 7576
w b, (- ol - 1 1. el 1 ] - e |
COEFFICIENTS: =={IDPVAR(1)| IDPVAR(2)|NDV
o or B
SCHEDULES

MSFC - Form 263-2 (February 1972)



SINGLE STING DATA:

SRB ALONE

TABLE III. (Continued)

TEST MmsFc —w™

S#5 DATA 8

ET COLLATION SHEET

O PRETEST
K POsSTTEST

DATA SET
IDENTIFIER CONFIGURATION

MACH NUMBERS (OR ALTERNATE INDEPENDENT VARIABLE)

SCHD. | PARAMETERS /VALUESIN?-

<€

o ] -
alB R | = s lor ]RUNS IRF 18/ ée,gv 40750090 100 120
fiaael | (=72 )i fonkw T RAJOR = —} - — | = |~ [3é~ 3 CO2|BED3 3404 2570134/ 24y
o 92 v !O & N N - - T 1326k OBl g el L Lo T s 2473
1 7 13 19 25 31 37 L3 L9 55 61 67 75 76
c cya R L Ch cAB
C.A,,J..lc,j_leAxlyL._, . | 1 .F.‘l.. | ] q 1. .. . 1
COEFFICIENTS: | IDPVAR (1)} IDPVAR(2)|NDV
& or B o~ -0 T - E
SCHEDULES -
7 o 1O

MSFC -

Form 263-2 (February 1972)



TABLE III. (Concluded)

TEST MsFe 77 S#5 DATA SET COLLATION SHEET

SINGLE SLING DATA: OO PRETEST

A POSTTEST

DATA SET [ SCHD. | PARAMETERE 'VALUESHNO - MACH NUMBERS (OR ALTERNATE INDEP VARIABLE )
i“ B Rio | = [%pp |6y ERUNSESRF |8/ lé’@ﬁ o.do 0. 8olegolf.onltag
- : S | ,
-, L B ; £ i
. Pk i
‘ — il { .
K72 3ef {7 =, )Uﬁ/ kA ofo fat o 1o e | o :5051 /SDLo :50? {1S07 /533 /530 [/453.1531;
5 . L ul
Syl J Q1R ke (.o io e /0| O O |18o /053 hSo/ Lam 1526 /S,h?ibé’ ffw
| § , 1 . —
Tof [/ﬁ‘r’} Eohi as 1A — ¢ — 1= 70 ol O o AT b= '77&9 j>73 I3 ‘,)M'
H e . s T “‘-‘—"1" ‘
50623 EAl ol — 1~ - . fTL ey g AT agas LY ]J'M ‘27/0 a’/D y
: , E R o vl R
503 of —| - /0 1~20 (-20¢ 2778 | AN7 L Tid .D?/S ;a'}o?vz;)?og'
) ) B LA
=y s~ -1 - 1o 1o L o o bl jarme 4749 22 2703 270s
- K N T T A ’ I
& v AR Bl - 1 C RO o “ T | STaT) ‘i?ﬂ AN 2904 o 7o
. ; ’
* . T ) N -—
6ol i /7) Compic oA 08— | =] - | I N T B b KA oiall e BN L 95!
i e
602 o . oiB8 L ~i—1 1= i - — | = 1gyo (897 12U 2NLEYS 198y | 199 ¢ 1R6f
7ol I3 & Cowsé 18 57 | O F — |~ o - ~ = | = ligae 19231192 11927119%0 | 652 1905
gor T B LB 53 Rl Bl Rel B il Nl B 1 2, (43011929 |193%| 1981 | Jasi L7t
]
1 7 13 19 25 3t 37 43 L9 55 61 67 75 76
c ca <R B
P [c.’y., L (Cim A AN W A b e} , ] L. L L 7
COEFFICLENTS: —:mlIDPVAR(l)I IDPVAR(2)|NDV

GO B o RANSE[: -~ 1O 7o 70°
SCHEDULES g3 )om—r— E: -J0° 7o s0°

MSFC - Form 263-2 (February 1972)




TABLE IV.
DIMENSIONAL DATA
NR ATP BASELINE ORBITER CONFIGURATION

SYMBOL DESCRIPTION
(BICIDIFIMI) Body Alone
Bi ‘Orbiter body, with'housing along top'cepterline
ct Canopy ' ' . o
0t Manlpulator fairing
o - Body flap
M) OMS pods
(BICIDIFIMI) (WIEL) Body With Wing
Wi Wing |
El A Elevon
(BICIDIFINI) (WIEI) Body Wi th Ning‘and Tall
(VIKIRE)
Vi Vartical tall
Kt ‘Alr scoop at base of vertical fin
Ri Ruddar
V’
Pd
i ;

37
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TABLE IV, {(Continued)

NR ATP BASELINE ORBITER CONFIGURATION

MODEL COMPONENT:  BOOY - gy

GENERAL OESCRIPTION: _pASIC DELTA WING FUSELAGE ?ER NAR LINES PRAWING

VL70-000001

A}

| — -

HMOREL SCALE = ,004

ODRAWING NUMBER:wtonangl

THEQRETECAL © ACTUAL MEASURED

OIMENSIONS : FULL-SCALE . = MODEL SCALE MODEL_SCALE
Length 13283 ' _s. -
Max. Width ‘ 237,96 . 0,952
Max. Depth A 238,00 * 0,952
Fineness Ratio' ‘ 8.521 ' 84521
Area-FT2
Max, Cross-Sectional 3260 00522
Planform - |
Wetted ——————
Base —— y '\\ .

MSFC - Form 2038 (Pabtwery 1972)
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TABLE IV, (Continued)

NR ATP BASELINE ORBITER CONFIGURATION

MODEL COMPONENT:  BOOY -~ CANOPY ¢i

» GENERAL DESCRIPTION: CANOPY USED WITH BASIC DELTA WING FUSELAGE PER

NAR LINES DWG VL70-000001)

—— —— e

_MODEL CALE = 0,004

DRAWING NUMBER; yi70-000001
DIMENSIONS ;

STA FWO BULKHEAD, : IN

STA,_TRALLING _EDGE, IN
‘Max. Depth

Fineness Ratio v

Araa
Max. Cross-Sectiona)
Planform -
Wetted

MBFC - Formn 263-6 (February 1973)

FULL~SCALR MODEL,_SCALE MODEL SCALE
140,00 - ba3600
5-594.99_—-_—_ . ‘-2. 2‘{0
e tieisinsimsniesrs te ettt
i
T St dnen b

39
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TABLE IV, (Continued)

NR ATP BASELINE ORBITER
CONF | G URAT | ON

MODEL COMPONENT:  BODY - MAN]PULATOR HOUSING .= DI

GENERAL DESCRIPTION:

h—

SCALE MODEL = 0,00L

DRAWING HUMBER: yL70-n00001

iE, L ACGTUAL, MEASURED
DIMENSIONS : | FULL-SCALE MODEL _SCALY IgyygL_ggﬁLg
5 ,
Length, IN —96LO . ¢ __3.86a0
Max. Width N | — 533l 0.2132
Max. Depth )N | 2000 . 0.080
Fineness Ratio
Area |
Max. Cross-Sectjonal
Planform i
Wetted ,
- Base . A
\
Q@
”ia | . ? ! -
LA Lo

13
MSFC . Form 2634 (Pebrusry 1973)



TABLE IV. {Continued)

NR ATP BASELINE ORBITER CONFIGURATION

MODEL COMPONENT:  BODY = giap £l

GENERAL DESCRIPTION: FLAP tOCATED ON LOWER AFT PORTION OF BODY AND EXTENDING

AET_GE_BODY_TRAILING EDGE

SCALE MOQEL = Q.004 ~

D71 NG NUMBER

ACTUAL, MPASURED

MODEL SCALE

A ————

TIEQRETICA
DiMENSIONS ; FULL=SCALE MODEL_SCALE
Length —_— 03,33 —0.333
Fus, Sta. LE IN. —1528.33. R S
Fus, Sta. T.E, In, —1b11.67 6 .447
Width (span) In. ——229.33_. —-0.917
Area Fi.2

Max. Cross~Sectional - ‘ -

Planform 132,72 _0.0021
Wetted
Base

g

MSFC - Form 263-6 (February 1973)



" 'MODEL COMPONENT: BODY - ORB|TAL MANEUVERING SYSTEM

. _HOPEL SCALE = 0,004

TABLE 1V, (Continued)

NR ATP BASELINE ORBITER
CONFIGURATION

GENERAL DESCRIPTION:

ORAWING NUMBER:yL - 000001 . . -
T AL AGTUAL_MEASURED

DIMENSIONS : FULL~SCALE MODEL_SCALE MODEL SCALE

Length JIN 290,67 ! 17:1626
Max. Width~IN S 1 L S 7 W
Max. Depth~tN ' 104,00 . . . . 0.416
Fineness Ratio = | - S,
Area .

Max. Cross~Sectional - | -

Planform - -

Wetted = =

!

‘ ‘ .
Base. : : .
.

. m

Lo

MSFC - Porm 3858 (Febreary 1973)



TABLE 1IV. {(Continued)
NR ATP BASELINE ORBITER

CONFIGURATION

MODEL COMPOKRENT: WING = Wl

GENERAL DESCRIPTION: _DELYA WING MITH <52 TWIST _AND ROUNDED WING TIPS, WING

BLENQ: INTO DODY. FOLLOWS MAR LINES, v70-00000, EQUIM. SPAN 1S 78 60k % OF

JHEQRETLCAL PELTA WING.

MOREL SCALE. = Q.004

.

DRAWING NUMBER: vL70-00000"

DIMENSIONS : THEORETICAL ~ ACTUAT, MEASURED
TOTAL DATA FULY.-SCALE MODEL SCALE  MODEL SCALE
Arvy . .
PYanform - 3228092 L .05155_ S,
Wetied _— - e — - e oo
Lpan (equivalent) L0080 boym2 0
Anpect Ratto LU Y L . - S
Rate of Taper FUREEE N 51 1 B DU DO 1 - —
Taper Ratio .. b2l UL It B - P
Mehedral Angle, cegrees . 3eW00__ 3600 . .
Incidence Angle, dogrens . 1.000 . 3000 __ o
Aevodynamic Twist, degrees _ -4,000Q ___ —=5.000___ - SN
Toe-In Angle — 3.000. —3.000
Cant Angle -2.00Q =2.000
Swecp Back Angles, degrees
Leading Edge 19910 ___19.910_ U,
Tratling Edge -9,183 =0.183__ S
0.25 Element Line . I.675 §1.675 . o
Chords '
Root (Wing Sta. 0.0) _ﬂ_(60L56 30422 e .
Tip, (equivalent) —199.72 ~0.6388
~MAC —528b 20976 7 o
o Fus. Sta. of .25 MAC ~4132.98 ¢+ __ 4. 5319 . —
‘ EJE of .25 MAC 104, 55 —ta2182_ R
L. of .25 MAC 186.09 1
Airfoil Section . —
Root
Tip
EXPOSED DATA
Arca 2203.00 0.0365240 [,
Span, {equivalent) 795.86 3.1834 .
Aspect Ratlo 1,966 —_1.966_
Taper Ratio 0,260 —0 260
Chords
Root 61,57 2. 5642
Tip 166..68 6667
MAC 450,63 1,8025
Fus. Sta. of .25 MAC —1190.82 4, 7633
W.P. of .25 MAC 105.42 1,2219
B.L. of .25 MAC - 26080 1.0412
Leading Edge Cuff .
Planform Area (Ip W,R,P) Ft 2 271.39 0043
Leadi d L = @ 1 40,00 21600

MBPC - Porm 263-8 (Pebruary 1973)
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TABLE IV. (Continued)
MODEL DIMENSIONAL DATA
NR ATP BASELINE ORBITER CONFIGURATION

MODEL COMPONENT :_ELEVON - EI (DATA FCR 1 OF 2 SIDES)

GENERAL DESCRIPTION : FULL SPAN, CONSTANT CHORD ELEVON

LOCATED ON

WING WI.

MODEL SCALE = 0,00}

DRAWING NUMBER : VLT70-000001

DIMENSIONS : FULL SCALE MODEL SCALE
Area 347,.2 .00555
Span (equivalent) __384,0 1.536
Inb'd equivalent chord 134.38 « 237
Outb'd equivalent chord 134.38 « 23T
Ratio movable surface chord/

total surface chord
At Inb'd equiv. chord 209 +209
At Qutb'd equiv. chord -805 .805
Sweep Back Angles, degrees
Leading Edge ~0,183 -0,183
Trailing Edge ~0.183 -0.183
Hingeline ~0.183 -0.183
k164,50 0.00026

Area Moment (Normal to hinge line)

(Product of Area and Mean Chord)

Ly



TABLE IV, (Continued)
NR ATP BASELINE ORBITER

CONFIGURATION

MODEL COMPONENT: VERTICAL TAIL - VI

GENERAL DESCRIPTION: _CENTERLINE VERTICAL QN DELTA WING CONFIGURATION —WLTH ‘

~ROQURLE WERGE AIRFOLL ANQ BOUNGEQ LEARING ENGE.  YOTAL NATA INCIUOFS vOLD. . .,

AREA LISTED BELOW,

SCALE_HODELL = 0,004

DRAWING NUMBER: y170-00000"

Root OOUBLE WEDGE WITH

Tip ROUNDED L,E, =
~ EXPOSED DATA -

;o Area S
" Span, (equivalent)
Aspect Ratio
Taper Ratio
Chords
Root
Tip
MAC ' _
Fus. Sta. of .25 MAC
W.P. of .25 MAC .
lel of 125 mc

. 7

DIMENS IONS : TUEORETXCAL ACTUAIL, MFASURED
TOTAL DATA FULL-SCALE MODEI, SCALE  MODEL SCALE
Areca h15,25 0066
Planform — o la29 . 00002 _ e et
Wetted — 19.93____ — o3z e e
span (equivalent) 37 23 N 3 L1 e e e
Aspect Ratio Y, 615
Rate of Taper L G.50% o g.soh I
Taper Ratio . *"{-1‘,2’* 0. haho. R
Dichearal Angle, degrees — - - e e v
Incidence Angle, degrees ———n T e
Acrodynamic Twist, degrees . -~ -
Toe-In Angle 0.0 0,0__ )
Cant Angle 0.0 0.0___
Sweep Back Angles, degrees
Leading Edge - h5.000_____ b5 _onn__
Trailing Edge 26,36] 20,361 _
0,25 Element Line 41,150 41,190
Chords:
Root (Wing Sta. 0.0) 275.52 L1021 .
Tip, (cquivalent) 111.4 0,448
MAC 2050 —0.820___.
Fus. Sta. of .25 MAC th62 2 ! 5.8h9
W.P. of .25 MAC A39.0 2.654
B.L. of .25 MAC 0,0 0.0
s Afrfoll Section 5° HALF ANGLE

*Void area located at the lowér, aft portion of the surface

L5

MBPC - Porm 243.8 (February 1071)
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TABLE IV. (Continued)

NR ATP BASELINE ORBITER CONFIGURATION

MODEL COMPONENT:  BODY - COOLANT INLET K1

GENCRAL DESCRIPTION:  COOLANT INLET PER LINES VE70-000012 AIR COOLANT DUCT
MOLDED INTO 60% ELEMENT LINE OF VERTICAL TAlL.

SCALE MODEL .00k a

DRAWING NUMBER: VL70-000012

THEQRETICAL AGTUAL MEASURED
DIMENSIONS : FULL=SCALE MODEL_SCALE MODEL SCALE
n Length 143,00 0,572 _

Max. Width ) o
Max. (DIA) 38.00

Fineness Ratio

Area

Max. Cross-Sectional

Planform

Wetted

Base

FS 1307.0 IN. FS
BP = 0,00 IN. FS

WP = 539,00 IN. FS

; B 46

MSFC - Form 263-8 (Februaxy 19873)
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.{J GENERAL DESCRIPTION: AUDDER ON CENTERLINE VERTICAL TALL. Vi

-
»

MODEL COMPONENT:

TABLE IV, (Continued)

NR ATP BASELINE CRBITER
CONF IGURAT I ON

&

RUDDER = RI

MODEL _SCALE = 0,004

DRAWING KUMBER: vL70-000001

DIMENSIONS :

Area  FT2

Span (equivalent) . in

Inb'd equivalent chord ~in
Outb'd equivalent chordgin .

Ratfo movable surface chord/

total surface chord

At Inb'd equiv.’chord
At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

Area Homeﬁt

(Normal to hinge line)
{PRODUCT QEHGEEA AND MEAN)

¢

THEO, L ACTUAL MEASURED
FULL-SCALE  _MODEL SCALE MODEL SCALE
117,17 na188. .~
PR i1 YN + BE e .0000 s o et
—32.00 , 3804
52,02 - . 2081

0400 0,400
_0.400 0.400
34,889 _ . _ 34,889 _j.

26,361 26.161 ‘

14,889 _ - 34,889
LY P - —e0000h




MODEL COMPONENT:

GENERAL DESCRIPTION:

TABLE IV. (Continued)

NR ATP BASELINE INTERGRATED LAUNCH

BODY =~ T3

CONF IGURAT I ON

AND RETRO ROCKET

~EXTERNAL TANK (BASELINE OI1A,) WITH OG|VE NOSE CONE_

DRAWING NUMBER: MSFC BOM 32569 (NOSE) & 80M 42575 (body)

DIMENSIONS :

Length

"".

Max. Width

Max. Depth

Fineness Ratio

Area

MarFc

Max. Cross-Sectfonal
Planform
Wetted

Yorm 2638 fr-brum 1973)

THEORETICAL,

ACTUAL, MEASURED

FULL-SCALE MODEL SCALE ~ MODEL SCALE
. 2467.8 1n, Q. B71. In._ —
18 in,_ 272 An, —_—
—3)8 in, 3272 in, -
118 7.14 -
551,54 fe, 2 _Lanign 2?2 _ T—

551, 64 fl. 2 l 271 1n 2 ]

18



TABLE 1IV. (Continued)

MODEL COMPONENT:  TANK - Ts

GENERAL DESCRIPTION: EXTERNAL TANK CONFIG. RETRO PACKAGE REMOVED AND -

REPLACED BY NOSE COVER BODY OF REVOLUTION, OGIVE NOSE CONE

SCALE MODEL = 0. 004
TEST: MSFC - TWT - 545

DRAWING NUMBER

DIMENSION: FULL SCALE MODEL SCALE
Length - 1IN, 2324.,50 Q298
Max Width ¢p1A1 318.0 1.272
Max Depth _
.F-ineness Ratio 4D 7.310 7.310
Area - FTZ
 Max Cross-Sectional 551.226 . .0088?
Planform
Wetted
Base

FS (ORBITER) = 0.00 = TANK STAT. 1019.3 IN FS = 4.0772 INMS .
WP (T.S. 1019.3) = 400 - 302 = 98 IN FS = 0.392 INMS

BP (TS §) = 0.00

hg



TABLE IV. (Continued)
NR ATP BASELINE INTEGRATED LAUNCH CONFIGURATION

MODEL COMPONENT: BODY - 57

GENERAL DESCRIPTION: SOLID ROCKET BOOSTER (BASELINE DIA) WITH HOLD DOWN

ARMS (0.004 Scale, used with integrated vehicle)

DRAV/ING NUMBER MSFC 80M32563-68 & 42574

DIMENSION: FULL SCALE MODEL SCALE
Length 2217 in, 8,868 in,
Max Width 156 in. 0.624 in.
Max Depth 156 in, 0.624 in,
Fineness Ratio | 14,21 14,21
Area
Max Cross-Sectional 132.5 ft2 0.306 in.?
Planform - -
Wetted —— ==
Base 132.5 ft.? 0.306 in.2

50



TABLE IV, (Continued)
S5 - SRB ALONE

SYMBOL : DESCRIPTION
Ny = 156 inch solid rocket booster nose, cone

angle is 17° 30'
By = 156 inch solid rocket booster body

' El = 156 inch solid rocket booster shroud/engine
cut to allow for sting mounting

51



TABLE IV. {(Continued)

MODEL COMPONENT: _ NOSE OF SRB - N1

GENERAL DESCRIPTION: 156" solid rocket booster nose cone angle in 18°

with spherical radius mose cap.

DRAWING NUMBLR:

THEORETICAL ACTUAL MEASURED
DIMENSIUNS: FULL-SCALE MODEL SCALE, MODEL SCALE
Length 214 in. 1,097 in,
Max. Width 156 in. 0.8 in.
Max. Depth 156 in. 0.8 in.
Fineness Ratio 1.37 1.37
Area

Max. Cross-Sectional 19110 sq. in. 0.503 sq. in.

Planform

Wetted

Base 19110 sq. in. 0.503 sq. in.

52
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TABLE IV, (Continued)

MODEL COMPONENT: BODY 6F SRB - Bl

GENERAL DESCRIPTION: 156" solid rocket booster body

DRAWING NUMBER:

THEORETICAL ACTUAL MEASURED
DIMENSIONS: FULL~SCALE MODEL SCALE MODEL SCALE

Length 1604 in, 8.223 in.
Max. Width _ 156 _in. 0.8 in.
Max. Depth 156 in. 0.8 in.
Fineness Ratio 10.28 10,28
Rrea

Max. Cross-Sectional 19110 sq. in. 0.503 sq. in.

Planform

Wetted

Base 19110 sq. in.

0.503 sq. in.

53



TABLE TV, (Concluded)

MODEL CIMPONENT: _ Engine OF SRB - El

GENERAL DESCRIPTION: 156 solid rocket booster mozzle consist of a 16° 30' cone

intersecting a 16° 11' shroud at a cant of 11° from SRB center line.

DRAWINC NUMBER:

THEQRETICAL ACTUAL MEASURED
DIMENSI NS : FULL-SCALE, MODEL_SCALE, MODEL SCALE
SHROUD:
L sngth 234 in. 1.198 in.
CANT ANGLE 11° 11°
ENGINE NOZZLE:
Length 162 in. 0.832 in.
Nozzle Exit Dia 223 in. 1.144 in.
Theoretical Area 39093 in.2 _.1.028 in.2

2 2
Wetted Area Approx. 145 in. Approx. 0.744 in,

54
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NOTES:

L.

2,

POSITIVE DIRECTIONS OF FORCE COFFICIENTS
MOMENT COEFFICIENTS, AND ANGLES ARE
INDICATED BY ARROWS.

FOR CLARITY, ORIGINS OF WIND AND STABILITY

AXES HAVE BEEN DISPLACED FROM THE CENTER |

OF GRAVITY.
C v
m
CY ~ v
\
Cm
CY""\- A4 Ys
X
1 et Cp X
r @/ w
/ A
/ X
‘\qﬁ Ce ,w

Figure 1.

Axis Systems.
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FIGURE 2.

General Arrangement Launch Configursation (T5) (s1) (01)
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FIGURE 3, General Arrangement Orbiter 01
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FIGURE 4. SRB General Layout For S% Configuration (SRB Alone Test)
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TUNNEL STA. 20

TUNNEL CEILING (B M=l00

\ TUNNEL CEILING @ Mat.F6

\

TUNNEL

¢

RELARTIVE PITCN
CONTRCL AESEMBLY

TUNNEL STA. ©

TUNNEL SEC
ASSENELY

TUNNEL SECTOR
CHICK RASSEMBLY

e~ RELRT/VE VER TiCHL
j SEPRARDTION ASSEMBLY

RELATIVE NORIZONY HFL
SEPRENTION RESENSLY

_

R FRANSONIC WINDOW FUNNEL FLOOR @ M= #.95

/ TUNNEL PLOOR @ rim/, 00

FIGURE 5. Space Shuttle Parallel Staging System for the MSFC 14 x

SUPERSONIC WINDOW

"~V

14-Inch Trisonic Wind Tunnel
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FIGURE 6. WIND TUNNEL TEST MODEL OF EXTERNAL TANK CONFIGURATIONS
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STA.

» 543.625
116.5 ' I
318.0 DIA.
STA. 143.,0
——— 4
STA. 660
NOSE RADIUS = 26,5 IN FS @ STA. 116.5 [N F$
= 0.106 IN MS 466 IN MS
CIRCULAR ARC QGIVE STA. 143.0 TO 660 IN FS
T
BETWEEN .572 TO 2,64 IN MS SCALE 2 TO |
CYLINDER STA. 660.0 TO 2441.0 IN FS OGIVE NOSE CONE WITH
2.64 TO 9.7640 IN MS RETRO PACKAGE REMOVED

L/D = 2324.5% 318.0 = 7,3697

- FIGURE 7. EXTERNAL TANK NOSE DIMENSIONS

EXTERNAL TANK T5



NOTE: Dimensions in inches

o 0,004 Scale
3.013 =

.049R /

17°

: _ i _
148
‘Q‘ N
MRP
~—.901—+ 7.308 >
< 8.859

FIGURE 8, General Arrangement SRB Sl

B
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FIGURE 9.BASE PRESSURE MEASURING TUBE LOCATIONS
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FIGURE 10.

HS FC . :
WOV Z 1972 RUN 140
CONFiG

1o,§
3t

MODIFIED ATP LAUNCH CONFIGURATION WITH THE
SRB MOUNTED ON EXTERNAL TANK (METRIC)

LEFT
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FIGURE 11.

NS FC . THT 55
MoV 2 1972 RUN 140"
CONFIG S

T $
aal

MODIFIED ATP LAUNCH CONFIGURATION WITH RIGHT SRB MOUNTED
ON SEPARATE STING { NON-METRIC)
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FIGURE 12,

SRB ALONE CONFIGURATION
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BATA SET 4 7HBAL  CONPIGURATION DESCRIPYION ORBINC DELTAZ RUDFLR  x-SRB REFERENCE INFORMATION

CAPRQOL .8 ®EFC 348 (1AL MOD ATE LV=-{(O1)/(TH) .000 20 10,000 SREF sgze0,000C 84¢.FT.
CATEOOR ) HITC 848 (1A1) MOO ATP LVv=(O11/(T3) -1.200 120 106,000 LREF 13g8,000C IN.
tATEDON ) Q MSPC 343 (1A1) MOD ATP Lv<{01)/(T3) 1.%00 .120 10,000 BREF 1328,0000 N,
(AT2O004 ) e MIFC 543 (1A1) oOD ATP LV-(O1)/ (T3} .000 L2440 10, 000 XMRP .00Ce
{ATEODS Y ‘?} MEFC 845 (1A1) WOD ATE LV-(O1)/7(TY) =-1.,200 240 10,000 YMRP ,0000
tAYR2D0S) :3 MEFC 243 (JA1) MOD ATP LV-(01)/7(TH) t,.3500 240 10,000 ZMRP , 0000
SCALE 100.,.0000 PFERCNT
[SRRARRARARAERLALRALE LARE RARS LALE LARIAARELUAE EAREALLE LA 1 . 0 LRJ LARRRAERIRARE LALLE RESIRALLE] Hn‘!n LLRARALARERREAIARRE LARRLRLRS
: : e 1 i -
0.8 + = - :
: : - -
o - 0.8
0.4 ¢ 3 L -
- S - <
L ‘ E 00 8
05 g = 3 3 :
- -
> L _ 3 R i
& u . 0
o 3 o4
"0.4 - = = N
- ; - -
o . - -
_0 8 o - I 0- 2
. - - p— -
dappeipdpagbongbsepkpeadppsRatagqe il aa ity buigl A o 1
-12 -8 -4 0 4 8 12 - 8
ALPHA 0.0
SRR RNRERRE RN RN LERARRAN LEANERENELALLALE LARERDA) ”35 - -
.8 ; g o n
3 g ’0- 2
.6 F 3 ]
. 4 é g -0- 4
2F o 3 B i
= E &
-~ E -Oa 6
(& .0 3 -
E -
s 2 g § B 7
; -0- 8
E E [~ h
-e4% E - -
- s :AL oyt nu:un /TR JUSEESES FUVEFUNE TR FUVE FUNR FPVE T W] = _1 0 FURIFTUVIFNTNITNITOFRITEATRVIARTRRURITI PUTUT FIRGUEITOTUFTRVIRVERTAVEYY ¥ 4o
* 2 - 8 - 4 0 4 12 * -8 -6 54 -2 -O --2 -.4*.6
ALPHA CLM

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/73
(AIMACH = .B0 PAGE 1



DATA 3ET $YWAOL

(ATROD1)
tAYRO0R)
CATEZUO03 Y
(AYROO4 )
(AT200S)
LAT2008}

CN

Q-

X

o
0.8

0.4

0.0

'0-4

‘0.8

CLM

.8
.6
.4
.2
.0

-¢.4
-06

CONFIGURATION DEACRIPTION

HAFC 543 C1AL) WOD ATP LV-{O1)/(T3)
MAFC 345 (TA1Y MOD ATR LV-(0t)/2(TS)
MSFC 945 (TA1) MOD ATR LV« (01) /(TS
MSFC 343 (1A1) WOD AYP LV-(01}/(TY)
MSFC 35435 (TA1) WOD ATP LV=(O13/(TH)
HAFC S45 {1A1) WQD ATP LV=-(01)7(T))
A RS BRELAASA RS AR AN LAARAANAAARAARARLARL R LA
o =
- -
- 3
- -y
L e
= “1
E 3
E . e
e .
o -
- -
SEIERTR SRS IR NI IS AN SRR RN SN NI NN Ta i NrE] i1
-{2 -8 -4 0 4 8
ALPHA
_.._lll AR SRASRAREAAREANUARARE LREARARAI LARR ERARLARA RARI llg
2 =
E o ; 3
E E
:LL LAl Ldd AJ AL i Al LAl Wy 151 LA i iddisl it bd Li LAl LA:
-12 -8 -4 0 4 12
ALPHA

CN

STABILITY CHARACTERISTICS - GRBITER IN PRESENCE OF EXTERNAL TANK, 01/73
{BIMACH

.90

ORBINC DELTAZ RUDFLR x=-5R8 REFERENCE INFORMAYIOM
.000 .120 10.000 SREF 3gg0n . 0000 84,.FT,
~1.200 4120 10,000 LREF 1324.0000C IN.
1.300 .120 10,000 BREF 1328,0000 IN.
.000 .240 10,000 XMRP .0000
-1.200 240 10,000 YHRA .0000
1,300 ,240 10,000 ZMRP , 0000
SCALE 100,0000 PERCNT
1 . 0 S Ra TR A BRI ARRER LAELE ARRIARRIRS R RRARI RN LRARARIARI RIRARIRARELARADIARS
- -
0.8
- -
- t
0.6
- -
e -
- -
0.4 >
- -
0.2
- -
- -
0.0
-0- 2
b 1& -
"00 4
"'0- 8
-0- 8
- -4
1 0 JUTEI ORISRt ORI SURCUSPNTIANITAZUTUN FUTHT FESNENTURS SNV Y IENSRIFURITENEY
* 08 -8 -4 02 -0 '-2 -04"06
CLM
PAGE 2



DATA BEY svwaOL CONFLIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR Xx-SRB REFERENCE INFORMATION

CN

CLM

{AYROQGY ) g HIFC 943 (1AL) MOD ATP LV-(OL)/2(TH) . 000 .120 40,000 SREF 3220,0000 34,.FT, )
{AYR002)Y HEFE 3463 (1AL} MOD ATP L¥=-(O1)/(TH) -1.200 120 14,000 LREF 1328.0000 IN,
LATZ003 Q HETFL SR% (TAL)Y HOD ATP LV=-{D13/373) 1.300 .120 1,900 BREF 1322 ,0000 IN,
(ATEOOL) N HAFC 548 (TAL) MOD ATP Lv-(O1)/7(T3) ,000 .240 10.000 AMRP .0000
{AT2005) K MSFC 543 (TAL) MOD ATP LV=-{O1)/(TH) -1,200 .240 10,000 . YMRP ., 0000
{AT2006 ) D MSEFC 543 (TAL) MOD ATP LV-(O1)/(T3) 1.500 .240 10,0600 ZMRP . 0000
SCALE 100.0000 PERCNY
»—TT 1A R AR AR AAAR AR LA LA L LA AR AR R AR AR UL L R A AL |)'“ 1 e A2 08341 RS20 A13 1 e A A RALARAAARS LA LRAR L AREIRAAA 1AL
o A * - 4
008 o - = =
C I - -
- 3 0.8
- -y o -
0.4 T . R i
r 3 N J
r ﬁﬁ! . 0.6
0.0 - o = I
- - = -
- - . - 1
o : 3 0.4
"0.4 L 3 - = b
- - - -5
- - 2
-0.8F . 0.2 T ]
paboantyuedopsdapadirodpeaResadpanlssodapaderedysapsy - .
-12 -8 -4 0 4 8 12 =
ALPHA 0.0
_I" IR AR R AR A AR A R A LR AR R A D LA ) l]g S b
08 ; =
.; ; "0.2
.6 £ E ]
4% B : -0.4 :
24 ; : - 1
2 : - )
+VE 3 - 4
= - - .
E X E
-.2 ’:‘ é E - -
; ; -008
E 3 = 4
-.4 3 3 - 7
- 6 E‘l i 114 Ill;lll AL A dd VW POV Ab A Lid A4l 444 A4 AA: 1 0 ITSSLIEUERITRUNt FUBTEURRIIUREVIURIRASNINEANTS JTURNATHTUNTN I IRV RPNV L4l
v -12 -8 -4 0 4 g8 12 . .8 .6 .4 .2 .0 -.2 -.4-.56
ALPHA CLM

STABILITY CHARACTERISTICS - ORBITER N PRESENCE OF EXTERNAL TANK, 01/T13
(CIMACH = 1.00 PAGE 3



CN

DATA SET sYmBOL CONFIGURATION DESCRIPTION ORBINC DELTA2 RUDFLR X-3RB REFERENCE INFORMATION
CATE001 Y g MEFC 3543 (T1A1) MO0 ATP LY¥-(O1)/4TH) 000 120 10,000 SREF j22c.0000 84.FT,
tATROOR) MAFC 545 C(IAL1) MO0 ATR LV-{Ot)/2LTY) -1 .200 «120 10,000 LREF 1328,.0000 IN. :
CATEOOY) MSFC 5458 (1A13 MOD ATP LV-(O1)/(T3) 1,500 120 10,000 BREF 1328.0000 IN.
(ATZ2004) MIFC 8545 (TA1) wOD AYP Lv-(O1) /(T3 .Q00 <240 10,000 XHRP .0000
(ATRZOOS) HSFC 345 (1AL} MOD ATP Lv-(O1)/(T3) -1,200 <240 10,000 YMRP .Q0co
{AYEDOS) D MSFC 5458 (TAL) MOD ATP LVv-(O1)/(TH) 1.500 240 10,000 ZMRP .gooe
SCALE 100.0000 PERCNT
AR RAAEERA ARSI R LRI AR LEARISARRARIINARLSRERINE LA 1 . 0 AL AR R R SRR ALA R RARLE LI ERZRARALE O RRIAY LIARALERAARELARIARAR RS LS LARS
- - e g
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o . 0.4
-0-4 - ot B B
[ 3 o -
-018 - - * — d
Dedacrgraadanedggadonadsaageeybap i gaqigugigfit ~ -1
-{2 -'8 - 0 4 - y
ALPHA 0.0
ETI LA R EARE AR NN RARY IRRRIARERASS FRERARNS ALY LI S — -
.8 F - .
= g -0. 2
- — e
6 E L -
E E - . 7
] 4 - E -0. 4
3 P = | .
3 A1 N E
.2 3 “56 L 3 : :
b2 ; | [ ;
d 0 =3 3 = _Ol S
T E Y. g ~ .
= = - 1
- 2 ; [_‘ e ; r~ .
; g "Uo 8
~e 4 3 g - -
- 6 i‘l Ll SO ETUIFNIN NN ERNE VYV i lir 2 Al A il ill L.L= .-1 0 IURFINRENIENENTCURTIFECRTUNRRIRNUTRRAUrSRIFINY FTURUETONR TR VR ITN TN FTR TR FTE IS
* -12 - 8 - 4 0 4 8 12 ° 08 08 l4 02 00 --2 _-4--8
ALPHA CLM

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/73
(DIMACH = 1,21 PAGE 4



CN

CLM

BATA SET BYMIOL CORFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X-SRB REFERENCE INFORMATION
{AT2O0L ) 8 MSFC S48 (1AL} MOD ATP LV-(O1)/(TH) . 000 .120 tC.000 SREF 3220.0000 8Q.FTY.
(ATEQ0R)Y MAFC S48 (TA1} HOD ATPE LV-(O13/7(T3) -1 ,200 .120 10.000 B LREF 1328 .0000 IR, -
(ATZ2Q03) Q MSFC 54% (1A1) wWOD ATF Lv- (0L 2473} 1.300 .120 10.0C0 BREF 1328 ,0000 IN.
{AY2004) ﬁ MSFC 543 {(l1A1) MOD ATP Lv- 047 (TH .0n0 .240 10,000 XMRP Ratatals]
(AT2003%) MSFC 545 (IA1) MOD ATP L¥=-(O1) /4T3 -1,200 .240 10,000 YMRP 0000
(AY2008) D MSFC Sa3% (1A1} MO0 ATP LV-(O1}/ (88-3] t.500 .240 10,000 ZMRP .0000
SCALE 100,0000 PERCNY
SASARSARRRRAAARRARAR RRAL MRS MM It RAAAR A AR AR LAR R RAEE AAI i.o ataaatiRARSIAAERE RALEAARLE ARLARARIRNRALIY LLLRERIRLS LLAARLARAE LLLAL LA
- - - -
0.8 t -
- . - = 1
o 3 - 4
8 ] 0.8
0.4 f K, : - i
. - - = -
g 3 _ _
E = 0. S
- r 3 n $ i
C 3 0.4
_0-4 - - B B
- - - 1
-0.871 . 4L ' .
BT E TR VYRR INENINETATN) INERENNT petrda dadaligsdit - n
-12 -8 -4 0 4 8 12 - -
ALPHA 0.0
ranraSRASRRANLEARLURARAR] LEARLARE RRLE RALE LIALERRAR LI Z - -
3 &
.8 E E - o
; ; -00 2
-8 E g - -
E E - -
* 4 3 § —00 4
.2 ; o 4 ; - :
E l E ”0-6
0 F é L -
- A B B
- 2 ; g - B
E 2] ; T —0- 8
- 3 F “
- 6 E.A saadaaaas e akpaadaaabasafesedisadadilaiiliild bbbt il _1 0 TR I I IVTTI FYUTE EUFTAFRSTR PRIV FRTUC URTUY TSNRE A 20 o ITEVIICRVAFTVEL
* - 2 - - 4 0 4 8 12 * -8 06 -4 02 .0 “"-2 "04'—-6
ALPHA CLM

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/13
(EIMACH = 1.46 PAGE 5



DATA SEY BYMBOL

(AYREOOL }
(ATROOR)
(ATEDO3)Y
{ATEQ04)
CAYEDOS)
{ATZ0O0G}

CN

o
8
JaN
8
0.8

0.4

0.0

‘0.4

—0.8

CLM

"c2
'-4
“06

CONFIGURATION DESCRIPTION

MAFC 343 (1A3) MOD ATP LV-(01)/(TH)
M3FC 343 (TA1) MOD ATP Lv-(01)/(TS)
MAFC 543 (LA1) MOD ATP LY=(O1)/(T3)
MAFC 345 (TA1) MOD ATP LV-(O1)/(TY)
MAFC 345 (1A1) MOD ATP LV-(O1)/(T3)
MSFC 345 (TA1) MOD ATP LV=(01)/(TH)
AR GARA LA ARARARAR AL 840 LA LLAREARE RARE AARE LAAS LA
3
r =
- -
r -
- -
o 3
- -4
C .
. .
- -
pagare ks aaea oot g Qe yyd o RRE st A gqatyLy
ALPHA
_l'l AR AR RARARR AR R R LAY LLAR AR AL Il!llll LEAN LA
3 = 3
3 Lt ! E
3 3
':lll TS FESTRIRIFETE VT EVET FUTETI DT ATVES AR Ty AT RS Nl LL:
ALPHA

CN

ORBINC DELTAZ

. 000
-1,200
1,500
.000
~-1,200
1.300

1.0

0.8

0.6

0.4

0.2

0.0

-0-2

"‘0!4

-0.6

"0-8

-1.0

“STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3

(F IMACH

= 1.95

RUDFLR  X-3RB REFERENCE INFORMATION
.120- 10,000 "8REF 3280,0000 .8G,.FY.
120 10,000 LREF 1328.0000 IN,
2120 10,000 BREF 1326,0000 IN.
240 10,000 XMRP .0ano
+240 10,000 YMRP Malalsla]
240 10,000 ZMRP . 0000
SCALE 100,0000 PERCNT
AR A S R EA R AL A AL AR ARLAR AR GAAAA AR RARARIARRALARAS ALY
-4
- -
oy
— -
ad -
p— -
-
-
- -
- -
— -
p— -
daddidsalssashaaadaidabassataaratiassloaaduaatspastasnaljadiodlilosd
[] 8 L] L] 4 . 2 . 0 - “~a 4 “a 8
CLM
PAGE 6



TATA SEY 5YMAOQL

(AY2001)
CAPRODE )
CAT200%)
{ATY2004)
(ATZ00%)
LATEQOS)

CN

-'0- 4

"0-.8

CLM

oA

ATE
ATS
ATP
ATP
ATE
ATE

COMFIGURATION DESCRIPTION

348 (1AY)
548 (1A%}
(TAY)
{TAL}
(1AL)
(TAS)

LV=(D1) /7 (T¥).

LV=¢01) /(1Y)
Ly- (013 /(T3)
LV=-101)7(T3)
LY-{01)7 (13}
LV= O 2T

LR

o

LR RS

TIVIEETRRITTREY

11

AR EENINTVI

TTTETITYITI vV I vy Ty T TR YT

12 3311))

LABELLERE BRI

(NS NN

TT

Ll

i1

BERENNE ISR INY]

-
-

ALPHA

N

TYF

LR

-
o

CN

bparadnonaheipa ke ROgNasea Ry arangaty

RRAE CLARE REARE EALAY LRA06 ALEY LALAN LARM LLIRILLLLE LARAS RALL) "TT"II T
3 . -

Ak

aaadaaa e idils

0 4
ALPHA

STABILITY CHARACTERISTICS - ORBI

{GIMACH

N

ORBINC DELTAZ

+800
=1,200
1,500
,000
-1 .,200
1.500

0.8

0.8

0.4

0.2

0.0

"0. 2

-'Ol 4

"0-.6

-0.8

- 1- 0

TER IN PRESENCE OF EXTERNAL TANK, 01/13

RUDFLR REFERENCE INFORMATION
,120 10,000 AREF $Q,FT.
.120 10.000 LREF 1IN,
120 10,000 BREF IN.
240 10,000 AWRP
.240 10,000 YMRP
.240 10.000 ZMRP
SCALE PERCNT
tAi kil indatdzRtd LALER TALLES ™
- .
- -
- -
u -1
- -
- -
L.
- .
o -y
b 4
- -
' T
SERSIFEVFISANNINTOTE JRYRN FETY] Y
. [} 2 —a 2 - 4 - s
7



DATA SEY sYWRQL COMNFIGURATION DEBCRIPTION ORBINC DELTAZ RUDFLR X-SRE REFERENCE INFORMATION

{AYROO1) g MAFC S48 (LAL) WOD ATP Lv=(OL)/ {TS) 000 .120 10,000 3REF 3220,0000 LT- 7L 9
(AYROOR) MAFC 543 (LAL) MOD ATP LV-(O1)/(TH) -1 ,200 .120 1g.000 LRE" 1328,0000 IN.
tATE00D) Q MIFC S48 (1AL) MOD ATP Lv-(01)/7(1]) 1.500 120 10.000 BREF 1328,0000 IN.
{AT2004) g MSFC 3453 (TAL) MOD ATRE LV=(01)/ trsy .000 «240 10,000 XHMRP Melalele]
LATED0S) WSFC S&a% (1AL} MOD ATP LV~-(O13/(T3) -1.200 240 $0.,000 YMRP .0000
LAT2O0S) D MSFC 545 (1AL) MOD ATP LV-(01)7(T3) 1,300 +240 10.000 ZHRP .0000
SCALE 100 .0000 PERCNT
3 LR § 1 T 1 7 T 1 7 L T T 1T 7 LA LI | T T T LA M L T T L T T LSS LN M | L B ] =
.040 :
030 £ E
.020 £ =
010 £ 5
m 3 3
< . 000 - =
3 E
e 0 1 0 ; E
= 020 E 5
“~e 030 ; ;
1 1 1 14 1 | . J - S| L1} Il - Lol d F I | 11l | S | i1t L1 1 3
-14 - -flo0 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
E ¥ T L] T T t L B S LR ] T 1 L L LI ] ¥ T 1 ] L T 1 1 T | T 1 1 1 LI T ] A E
100 £ ;
3 E
.080 3
. 070 £ 5
- E =
o 3 3
.050 £ ] — :
— - 9 )
3 = By b E
E E
= =Y 3
030 £ E
020 A A A A i ' ' 'l A r's A A A i A i i A il 4 A A 4 A A A A A ' Ny 4 4 A L i 't ¥ i IS I i A E
. {4 -{2 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14

ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK. 01/13
CAIMACH = .60 PAGE 8



il

DATA AEY SYMBOL

LATROO1 )
(AFEOOZ Y
LATROO3 )
LATZO04)
(AP2003%)
(AT2008})

R
~
Jas
S

« 040
. 030
. 020
.010
. 000
-.010
-. 020
-. 030

CAB

-]

100

. 020
. 080
. 070
w . 060
. 050
. 040
. 030

CA

.020_

CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDF{ R X+ SREB REFERENCE INFORMATION
MEFE 543 (TAL) MOD ATP (¥-(O1)/(T3) 000 J1e0 10,000 SREF 3#20,0000 $G.FT.
KETC 843 (1AL} HMOD ATP LV-(O1)7(TH -1 . 200 120 14.000 LREF 1328.0000 IN,
HSFE 245 (1AL} MOD ATP LV=-(O1}/74{T3) 1.500 .120 10.000 BREF 13248,0000 IN.
MEFC 345 (TA1)Y MOD ATP LV=-(OL)Y/{TH) .000 240 10.000 XMRP .oa00
HIFC 345 (1AL} MOD ATR LV~(O1}/({T3) -1.200 240 10.000 YMRP .oonn
MEEC 5458 (1A1) HOD ATP Lv-(OL)}/(TH) 1,500 +240 10,000 IMRP .0000

SCALE 100,0000 PERCNTY
E T 1 1 T 7t T T TV 7 LANLIA T F 1 T 01 1 LS T T LI LB Lk AR T E
3 E|
E v’d,#f— 3
3 a o P 2"‘--,\ P S\ 3
E e — 3
: o E
3 D E
3 3
3 3
3 Lt t !. 1 1 1 i o it 1 1 11 14 1 - | [ | i d £ 1 | | | i 1 3
4 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
E T F 7T L] 1 g L L) L T ¥ L R | L) LI T T [ LI | L L) ] LI | T T T 1 L) ) T [] E
3 N E
E L | A g
% " h- B %
=
E 3 A 1 i A, F n A A L. A L A A A A A A s A A 1 i ri 'y 1 L i 3 t | 1 s i T ry A i i E
4 -{2 -1{0 -8 -6 -4 -2 C 2 4 B 8 10 12 14
ALPHA
STABILITY CHARACTERISTICS - GRBITER IN PRESENCE OF EXTERNAL TANK, 01/T3
_ PAGE g

(BIMACH

.30



OATA SET aYWAOL

LATR001)
CAYRO02)Y
CAY2003)
(AT2004)
(AYZ00%)
CAY2008)

. 040
. 030
. 020
.010
. 000
-.010

CAB

-.020
-. 030

.100
. 0S0
. 080
. 070
. 060
. 050
. 040
. 030
.020_

CAF

CONFIGURATION DESCRIPTION QRBINC DELTAZ RUDFLR REFEREMCE INFORMATION
Wu3FL 343 ATP LV=-(01)7(13) .00 120 10,000 SREF 3z20.0000 sG.FY.,
uSFC 343 ATP LVY=(O1)7(T3) =-1.200 120 10,000 LREF 1328 .0000 IN.
HSFC 348 AYP LV~ (O1)/74{TY) 1.500 120 10,000 BREF 1328.,0000 IN.
MSFC 348% ATP LY~ (O1) 7 (T3} .000 240 16,000 XMRP .onnon
HEFC 348 ATP LV-(02)7(T3) ~4,200 240 10,000 YMRP .0000
HSFC 3548 ATP LV-(Q1)1 7 (TH) 1.300 .240 10,000 ZMRP .0000

SCALE 100.0000 PERCNT
3 T T 7T T LR L T ¥ LA T T 1 T 1 LANE B LA BN | 1 71 E
3
3 Berh —h S, , N 5
£ " $ S P 3
§ oy | L}_-‘ faw) g
3 g 48] 3
E N, AN 3
: N E
E N E
3 N 3
é
3 i1 1 1 1 A | 1l 11 1 £ I | L1 1 1.1 1.1 L.l 1 E
4 -12 0 -8 -6 2 0 2 4 8 10 12 14
ALPHA
4 L) L) L L L) 1 ¥ T 1] ¥ 1 [ T 1 T LER) T T T [ T ) Ll 1 f E
3 N 3
E o E
3 . b N =
- 2, N
E N X 3
3 og s 3
3 faal %
3 > §
E A A re A A A i A ' A A i L L i 1 1 i d 1 ' A A i A 4 LE
4 -12 -8 -6 2 0 2 4 8 10 12 14
ALPHA
STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3
- 1.00 PAGE 10
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DATA BEY SYMBOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR  X-3Re REFERENCE INFORMATION

CAB

CA

TATRGOL ¢ g MAFC 943 (TAL) WOD ATP LV-{01)/(T3) . 000 .120 10,000 SREF 3220.0000 8Q.FT,
{AYZOOR ) MAFC 343 (TAL} HOD ATE LV-(O1)/7(T3) -t,200 120 1G.000 LREF 1528,0000 iN. -
taAT2008 ) Q MAFC 348 (TALD MOD ATR Lv-(O1)/7(T)) 1.500 .120 §0.000 BREF 1328,0000 IN,
(ATZO04) [ ] MSFC 348 (LAL1) MOD ATP Lv-(01}/(I3) .000 .240 10,000 XMRP .oooe
tATR003) = HSFC 345 (1Al) WOD ATP LV~-(01)/(T3) -1.200 240 0,000 YHRP .aaoo
tAYROOG ) D MSFC %545 (TAL1) MOD ATP Lv=(O1)/(T3) 1.3500 240 10,000 ZMRP . 0000
SCALE 100,0000 PERCNT
= ¥ LI S LI 17T LA B LANR AN ] LR ) LI B TF 1 LR LA LR 11 LA R -
.040 £ E
P : N, S— :
. 030 E o E
3 [ X E
[} 020 % T-I\ L,J'\f_‘ \{'} E
010 £ A h E
. 3 TN \\‘ il E
. 000 ; \\ L'\ ;
] 020 E \ g
-.030 £ AN —5
E 1t 1 | 3 . i i1 1t i S | . | L1 ! | - | S | |G | | I - | i1 I
-4 -{2 -i0 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
T 1 1 =TT 7T L | T"T ¥ T T LI Ty T 1 v TTT LU KT T 7 LI |
090 3 // N E
s E J E
3 o E
.080 £ i =
-070 [, N, E
E | gl S of E
.060 E E
. 050 ¥ E
. 04 0 3 E
030 ¢ =
020 E dedd A Ak Ak A LA F N T 1 A A i y 1 Aredrd n i i ik i F L 1 é
y -4 -{2 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3

(CIMACH = 1.21 PAGE 11



BATA SET aYMBOL CONFIGURATION DESCRIGTION ORBINC ODELTAZ RUDFLR X-SRB REFERENCE TNFORMATION

tAT2001 ) g M3FC 343 (IA1) WOD ATP LV=-(01)/(TH Malili} 120 10,000 SREF 3220,0000 $Q.FT.
CAY2002) MAFC 543 (TAL) MOD ATPE LV-1(013/(T3) -1,200 120 10.000 LREF 1328.000Q0 IN.
LAT2003) HAFC 348 (LA1) WMOD ATP LV-{O%)7(T3) 1.%00 120 10,000 BREF 1323.0000 IN.
LAT2Q04) HMSFC 54% (LAL} HOD ATP LV-~{01)/(TH) .000 .240 10,000 XMR P .ao0a
tATRO0S) . MEFC 543 (IAL) MOD ATP L¥Y-(O1)7(TH) -1.200 240 10,000 YMRP .acoo
LAY2008) D MSFC 548 (TALl) MOD ATP LV=-(01}/(T3) 1.5%00 240 10,000 IMRP .0000
SCALE 100.0000 PERCNY
= T 0 R L T T LI T T F T 7T LA T T LS T r 1 1 7 L] r v T T T 1 T T ¥ T =
. 040 % =
.030 £ =
3 . 3
3 T > E
m 3
-« L] 000 = b=
3 3
e 01 0 =4 =
-.020 £ E
-.030 £ :
E 11 | L1 4 A S| Ll L4 IS B 111 44 [ i1 1 1.1} 1113
-4 -12 -1 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
AL T 1 ¥ LI ) LR} L L LI T 7 T L) { T LI T LI | ¥ 1 T T T H ) 1 { 3 i T ] 1
- 8 3
® 1 00 = . g
080 1 e =
) E i 1h E
: : E
.080 £ == E
.070 £ 3
E E
L . 060 E 3
< E 3
o 3 3
.050 E
3 3
. 04 0 3 E
] :
. 030 3 E
. 020 EJ Al A h A A b4 Ak i U ¥ Il ) . ) A b .4 TR W A P i1 i it 1 Py E
-4 -1{2 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/13

(EIMACH = 1.4b PAGE 12



DATA SET LYWBOL

LATZO0L } 8
(AT2ODE )
LATECDS Y
tATEO04Y |
(AT200%Y o

taveoney 0

. 040
.030
. 020
. 010
< . 000
-.010
-.020
-. 030

.100
. 080
. 080
. 070
. 060
. 050
. 040
. 030
.020_

CAF

CONFIGURATTON DESCRIPYION ORBINC DELTAZ RUDFLR  X-3R® REFERENCE INFORMATION
MSFC 345 (1A1) WOD ATR LV-(01)/(TH) .000 .120 . 10,000 SREF  3220,0000  8a.FT.
MSFC S48 (1A1) WOD ATP LV=(O11/¢(T3) -1,200 .120 10,000 LREF  1328,0000 N,
HAFC 343 (1AL} WOD ATR LV=-(01)/(TH) 1,500 .120 10,000 BREF  1328,0000  IN.
MAFC 343 (TAL)} ®OD ATP LV~(01)/(13) .000 .240  10.000 KHMRP .0000
MSFC 545 (1AS) MOD ATP LV-{O1)/(T3) -1,200 .240 10,000 YHRE .Qo0o
WSFC 845 (1A) MOD ATP L¥=(O1)/(T3) 1,500 .240 10,000 ZNRP .0000

SCALE  100,0000  PERCNT
E 14 LA | T T LI LR ] LA L LA NS | LI B LA LA T 1 1 LEBLE T |§
==
f —
:llJIl!Illlllilllllllllll!lllllIllllllIlllé
3 -2 -0 -8 -6 -4 - 0 2 4 6 8 0 12 14
ALPHA
b T 1 7 LN ) T T LEELELI LI B L LA 1 LI B LI | L I T ¥ 1 L2 ) T 1 1 T L | =
3 e 1 E
E l"r/‘fz ] :=:
: /_, E
= N b =
3 { 3
%
3 3
El i i ' 1 A e A y i ' i A ' '3 A e A i A s i L 'l A L 1 A i i e ' i i L i | i A 1-5'-
4 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3
= 1,95 PAGE 13
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DATA SEY SYmeoL COMPIGURATION CEBCRIPTION ORBINC DELTAZ RUCFLR  X-8R8B REFERENCE INFORMATION

CA

(AYEQO1L1) 9 MEFC 349 (TALY WOD ATE Lv-{01) /(1Y) . 000 120 10,000 SREF 3ggz0, 0000 8Q.FT.
CATEDOR) HSFC 345 (T1A1) NOD ATE LV=(O1)/(TH) -1,200 120 10,000 LREF 13268,0000 IN,
LATE003) g MSFC 543 (1A1) MOD ATR LV-(O1)7(TH) 1,300 .120 10,000 BREF 13246.0000 1N,
{AT2004) ; MAFC 543 (1A1) MOD ATP LVY=(O1)/{T3) , 000 240 10.000 XMRP .Qooe
(ATZO0S5) K KIFC 5493 (1A1) WMOD ATP Ly=-(O1)/(TH) -1.200 .240 10,000 YMRP .oooa
{AT2008) D HIFC 545 (TA1) MOD ATR LV-(O1)/(T3) 1,500 240 10,000 ZMRP Mlelale]
SCALE 10G.0000 PERCNY
| SR IR ™1 —rr LA S | ™ T LA LA I { —trt LI B ¢ Tt LI 11 13
.040 E
.030 £
3 E
.020 ¢ :
L010 £ E
< .000 ¢ =
o 3 3
e 01 0 ; '_;
-.020 ¢
bl } 030 ; .:
R - | I | L] | | 111 i 1.1 1) | T . 1.1t 1Ll i1 S | - i Ll
-{4 -12 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14
ALPHA
7T 1 T 1 1 ™7 7 LI | Ll LR B | T 177 T T 1 LA | T LI ] LI | T T LI
100 £ E
E =
.090 £ 2
.080 £ —
3 N 3
.070 £ O E
3 - & 3
W 080 % X :
3 . E
. 050 = ‘\ﬁ §
£ E
» 04 0 3 3
. 030 ¢
020 F A A 4 P 1 Arerretbedh Ak ) P | A_d i FU Sy dd L S - i A 1 A—L & Ld b B N T E
* -14 -12 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14

ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3
(GIMACH = 4.86 PAGE 14



GATA SET SYieBOL CONFISURATION DESCRIPTION ORBINC DELTAZ RUDFLR X-3RB REFERENCE INFORMATION
[3.32 LT R ] 9 HIFC 545 (IA1) MOD ATP LV-(O1)/7(TH) .000 120 16,000 SREF 3220,0000 3Q.,FT,
(B7200E) MSFC 545 (IA1) WOD ATP LV~ (O1)/74TH) -1 ,200 .120 10.000 LREF 1328 ,.0000 IN.
(8-S 44cla) B MEFC 543 (TA1Y MOD ATE Ly=(O11/(T5) 1.500 .1206 i0.0060 BEREF $%2&,0000 N,
1872004 ) @ HMEFC 348 (LAL) MOD ATP LV=-(O1)/(T3) .000 240 10.000 XMRP 0000
(RPRO0S) MEFL 548 (1AS) MOD ATP Lv-(01)/7(T3) -t .200 240 10,000 YMRP .0000
{ar2008) D MSFC 545 (1A1) ™MOD ATR Lv-¢O1)/7 (T3) 1.500 .240 10,000 IMRE 0060
SCALE 100.0000 PERCNTY
. 080 T — t T T ¥ T L | T T T — Tt —1 3
.050 ¢ 5
-~ E =
z s E
S ,030 § E
0] 9 5
.020 § 2
.010 ; _
i W A N | | | J I | 1 1 | F I | | I S I | 11 J N W 11 1 ;
0.0 0.5 1.0 1.3 2.0 2.9 3.0 3.9 4.0 4.5 9.0
MACH
T T T ™71 T T T T LI e T T ™ T T T T
E -
- 012 "E /’ E
? ==
) 020 E ;
—~ 2 =
= E 3
d E // 3
E el 3
[
E ,/ 3
hal | 036 g N /. _'_:
§ \=7/4
3 i A re ' i A b . i A i 'S A i 4 i 4. . 4 1 I A 'l A 1 L A A i i i . A 3
- 044755 1.0 1.5 2.8 2.5 3.0 3.5 4.0 4.5 5.0
MACH
GTABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 01/T3
PAGE 15



DATA ALY 3YHBOL

3.3 118} g

CONFIGURATION DESCRIPTION
MAFC 343 (1A1)

HOD ATE

LY=-(O1) 74Ty -

{B7TROOR)Y MSFC 543 (TA1) HOD ATP LV-(01}/(TH)
(8Y2003 ) @ MSFC 545 (TA1) MOD ATR LV~ (Q1)/(TI)
(BY2004) MIFC S4% (1A1) HOD AP LV~ (01)/(T13)
(BTZ005) MEFC 545 (1A1) MOD ATP LV~ (01}/(TH)
(B72008) [} WSFC 545 (1A1) HOD ATP LV-(01)7/(T3)
.08 .!Il IRSanEARRARIPCRARSEARRARRARRS RRRREAARAN AARAS
: : ™~ 3
<04 ¥ Sﬁ\ 3
4 o~ -
F [ s
.00 ¢ E,Qa:\*ﬂ“:z
E e e
F ; [}
0 - o (TR
L 004 E b _‘é
<
Z . 4 15
- &
. E TQ 3
3 il 3
—-12 - -l:'l 3
i N E
3 YA B
-‘16 o 9
D111 llllr sqad e ria kg by e bppa gLt
0.0 1.0 .0 .0 4.0 lo
MACH
PTIT TIITyrIT IZARRRAREBERERER LEARI IR RARELE] L LI
000 RS 5
3 B Y E
.070 r 5
3 : —— 3
: 3 - 3
[ 40
5 \
. - (IR
L .080 L
L - z
- n 4
(&) q J 0
040 & E
C030GT5 1T T30 3.0 4.0 5.0
MACH

ORBINC DELTAZ RUDFLR xX-SR8B REFERENCE INFORMATION
.oad 120 10.0600 SREF 3z220.0000 SQ.FT.
-1.200 120 10,0900 LREF 1328 ,.0000 IN.
1.500 120 10,000 BREF 1328,0000 IN.
.00 240 10.000 XHRP .0ooo
-1 .200 .240 10,000 YHMRP . Q000
1.3500 .240 10.000 ZMRP . 0000
SCALE 100,0000 PERCNT
.032 :T1I Hnrl'\! I SARBAARSEGARESLRARERRREARRRE! TITIE
3 "‘q E
- 028 A :
024 £ : ;
.020 ¢ E
016 £ =
.012 £ 7 NS E
E S E
.008 E IR E
00s £ SN
[] E \
. 000 E . 5
'flll prdrpettegaoon el g do ey by nfaniidies )
0.0 1.0 2.0 . . .G
MACH
N .
TTT{FETE IEREANSAAREANEARE E AR LRERE AR Tril |RRR!
.16
»
5
. 12 WI
A ° .\
/ %;zi\
TV~
.08 NEANY
-
‘ s B
. 04 \
h &
£y
. 00 //
. pum=———Y
LAl k) ljil]ll[? AA L L ALl L i d i il dd b
0.0 1.0 2.0 3.0 4.0 5.0

MACH
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BATA BET JYMBEOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR Xx-SRB REFERENCE INFORMATION

CAATRDUS). ;9 MIFC 343 (1AL} WOD ATP LV~ (O1)/(T3) (81) . 000 .12¢ 10,000 .000  SREF 3g220.0000 $G.FT.
(ATYEQO®)Y | HMAFC 343 (1A1) HWOD ATP L¥=-(O1)7(T3) (51) ~1,200 120 10,000 .000 LREF ™ 1328.,0000 IN,
tay2OLy Q METC 343 (TAL) MOD ATE Ly=(Of)s(T3) (311 1.300 120 10,000 ,000 BREF 1328,0000 IN.
CATROEL Y [N MEFC 348 (1TAL) MOD ATP Lv-(01)/7 (T3} (S81) .000 .240 10.008 ,000 XxMRP . 2000
(ATZ2012) TN MSEC 345 (1AL) MOD ATP LV-(O1)/(T3) (81} -3.200 .240 10.000 ,000  YMRP .0ono
LA?201Y) 3 HAFC 845 (TAL) MOD ATP L¥v-({O1)/(73) (81) 1.3500 240 10.000 .000 IMRP Mslslsle]
SCALE 100G, 06000 PERINT
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DATA SEY SYMAOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X-3SRB REFERENCE INFORMATION

(%2 1LY g MSFEC 545 (L1AL) MOD ATP LV=(01)/(T3) (81) ,000 .120 £0.000 .000  SREF 3z20,0000 8a.FT,
CATEDOS) MEFC $43 (TA1) WMOD ATP Lv-(O1}/(T3) (31} -1.200 .10 10,000 .000 LREF 1328,0000 1N,
{ATEO10) MSFC 34% (TA1) MOD ATP LV-(O1)}/(T3) (81) 1.500 .120 10,000 .000 BREF 1328.0000 IN.
(ATEOLY) ; MSFC 543 (IA1) WOD ATP LV=(Ot)/ (T3} (3%} .00 .240 10,000 ,000 XxMRP .000a0

CATZOLR)Y MSFC 545 (1A1) MOD ATP LV=-(OL1}/(T3) (8%) -1,200 .240 10,000 .000  YMRP . 0000

LAT2015) D MEFC 545 (1A1) WOD ATP LV-(01)7(T3) (51) 1.3500 .240 10,000 ,000 ZMkP . 0000

SCALE 100,0000 PERCNT
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BAYA 3ET SYMAQL CONFIQURATION DESCRIPTION ORAINC DELTAZ RUDFLR X-3RB REFERENCE THFORMATION

(AT2008) g HIFC 345 (TA1) MOD ATP LVY=-(Q1)/(T3) (81) .000 120 10,600 .000 SREF 3220,0000 8&,.FT. .
CAP200%9) MITC 543 {1A1) MOD ATE LV~(O1)/¢T3) (81) =-1,200 120 10,000 .000 LREF 1328.0000 IN.
CLAP2010) g HEFC 348 (1AL1) HMOD ATP LV=(O1)/(T3) (81) 1.500 120 16,000 .000 B8REF i326.0000 Tha
(AT2011) ! MEFC 348 (TA3Y ®OD ATR Lv-(01)/(T3) (81) .000 .240 10.000 000G XMRP . 0000
taT2012) N MSFC S48 (TA1) MOD ATR Ly- (O1)/(T3) (81) -1,200 240 10,000 .000  YMRP , 0000
(APEOLS ) D MSFC 543 (T41) WMOD ATP LV~ (O11/7(TH) (R1) 1,500 .240 10,000 . Q00 IMRP .0ona
SCALE 100,0000 PERCNT
SRR RN NSRS URRRERARARRARREAS LEANIARE SRS AR SNRERRAA LA 1. 0 LIRS LIRS ANALE (AT ARRLAARLEE EALRERRM) LA AL IERA LA R AR A LI
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DATA BET SYMBOL

{AYRZOOS)
LAYEOON)

(ATEO10)
(ATEOL1) |
tAT2O12)

tarzoidy 0

0.8
0.4

0.0

CN

-004

-0.8

CcLM

{DIMACH

CONFIGURATION DESCRIFTION

MEPC 543 (1A1) WOD ATR LV=-101)/(13) (81}

MAFC 545 (TA1) WOD ATR LV=(O1)/(T3}(31)

MSFC 548 {1A1) MOD ATP L¥-(01)/(T3) (81)

MSFC 343 (1A1) MOD ATP Lv-(O1)/(T3} (31}

WaFC 543 (IA1)} MOD ATR LV-(O1)/(T3)(31)

MSEFC 345 (1A1) MOD ATR Lv=(O1)/{T3) (51)

.11 1348 ARSAAABAARASARASAAR) LA RARYAAREERAS LARS AL LA
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STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB., 01/13S!

CN

ORBINC DELTAZ

,000
-t.200
§.300
,000
~%.,200
1.%00

1.0

0.8

0.8

0.4

0.2

0.0

-002

“0-4

-0.6

-0-8

-100

RUDFLR  x-SRB

REFERENCE INFORMATION

.120 10.000 .000  SREF 3220,0000 3Q.FT,

,120 10,000 ,000 LREF 1328.0000 IN.

120 10,000 ,000 BREF 1328,0000 IN.

240 10,000 ,0C0 XHRP .0000

240 10,000 .000 YMRP ., 0000

.240 10,000 ,000 IMRP . 0000

SCALE 100.0000 PERCNT
et aa A2 ARARIARY IR AARLRARRIERAIRARALEARRIES LARRA ALARNALAREAARRE LRARELELLY]
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CATA BEY SYWAOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X=8R8 REFERENCE INFORMATION
(ATRG3A) g MIFC 343 (IA1) MOD ATE LV-(01)7(Y3) (31) ,000 .120 10,000 000 SREF 32e20,0000 SG.FT.
tar2aoe) HIFC 549 (1A1) MOD ATP LV-{01)/7(TY) (31} -1 ,200 .120 10,000 .000 LREF 1328,0000 IN.
tATEO10) Q MIFC 84% (1A1) MOD ATP LV-(O13/(TH) (31) 1,800 LA20 iG.,000 000 BREF i328.,0000 iN,
(AT2011) s WMSFC %45 (1A1) MOD ATP LV~-(O1)/(TI) (51) . 000 240 10,000 [slals] AMRP .0000
{AT2012) '«S MAFC 345 (TA1) MOD ATE Lv=(01)/(T3) (51) -1,.200 240 10,000 .000 YMRP .oact
CAY2013 D HIFC 3435 (1A1) MOD ATP LV=-(OL1)/(T3) (81 1,500 240 10,000 .000 ZMRP .00C0
SCALE 100,0000 PERCNT
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0.8 - - =
i m 0. 8
- ~ -t e -t
0.4 ¢ s . L -
- s -
- i > - - 4
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DATA 3ET sYMBOL

CONFIGURATION DESCRIPTION

_LAPROOS) g CMSFC 345 (ALY WOD-ATE. Lv-{(01)/(T3) (51}
CAPRO09) MIFC 545 (1AL} WOD ATP Lv-(01)7/(T3) (51)
tAT2010) g HSFC 34% (1AL} MOD ATP LVv-(01)7/(T3) (51}
(AT2O11) MSFC 543 (IAL) MOD ATP Lv-(01)/(73) (31)
(AT2012) L’S MSFC 545 (1A1) HOD ATP Lv-(01)/(T3) (51}
(ar2oi3) [} MSFC 545 (TAL) MOD ATP L¥=(01)1/(T3){S1)
& BARAARAALARARARERAARLIRARE ARA) AR AR RLARAS ARRAREAR AL
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0.8 T .
o ]
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o 3
0.0 ¢ =
g t u
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ORBINC DELTAZ RUDFLR  X~3RB REFERENCE INFORMATION
] .i20 10,000 .000 SREF 3220.0000 8G.FT.
-1 .200 .120 10,000 .Q00 LREF 1324,0000 IN.
1.300 .120 10,000 .000 BREF 132a.0000 IN,
000 .240 10,900 . 000 XMRP .0ao0o
-t ,200 . 240 10,000 000 YMRP .Q000
1.300 .240 10,000 .000 ZMR P .0000
SCALE 106,0000 PERCNY
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GAYA SET SYWMBOL

(ATROOS)
LAYEDOS )
LAPROLOY
LAT2011 )
(AT2012}
TAPR013)

DA M

0.8

0.4

0.0

CN

"'0.4

CLM
o

CONFIGURATION DESCRIPTION

HIFC 343 (LAt) HOD ATP LV~ (OL)/7(T3) (81)

MEFE %48 (TA1Y MOD ATP LV=-(O1)/(T3) (81)

Make S48 (144) MOD ATP Ly-(Ot) s 1TR) 182}

HAFC 348 (1A1) MOD ATP Lv=-{01)/2{TH) (53%)

MEFC 249 (1AL} MOD ATP LV-(O1)/(T3) (31)

MSFC S48 [TALY wOD ATP LY-(O1)/(T3) (8%1)
_!l Ty TrT LA ERAA AR ARER AR RARA AR AN L1 L
C 3
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. :
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ol 3
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o 4
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ALPHA

CN

ORBINC DELYAZ RUDFLR X-SR8 REFERENCE INFORMATION
.00o - .120-0 10.000. ,000  8REF 3g20,0000 83.FT.
-1,200 .120 10.000 000 LREF 1328.0000 IN.
1,500 .120 10,000 000 BREF 1328.0000 IN.
.008 240 10.000 .000 XMRP .0000
-1,200 240 10.000 .000 YMRP .0000
1.300 240 10,000 .000 ZMRP .aaaa
SCALE 100,0000 PERCNT
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GATA BEY 3YMROL

CONFLGURATION DESCRIPTION

(ATRODS ) g MSPC 545 (1A1} WOD ATE L¥-(O1)/ (T3} (31)
CAYZO03 ) MSPC 548 (TA1) MOD ATP LV~(01)7(T3) (81)
(A?20103 O MSFC 545 (1A1) WOD ATE LV-(O1)/(T3) (81)
CATEDL11) [  MSFC 943 (IAL3 MOD ATP LV=(O1)}/(T3) (81}
(ATE012) TS WSFC 543 (1A1) WOD ATP LV-(Q1}/{T3) (81)
CATEO1S) [} WSFC 343 (1A1) MOD ATP LV~ (G1)/(T3)(51)
SRR RARRRRA! M AAARARARAR R LA AN RRARRAAE LARDARAR MM
t.8 ¢ ]
C 3
- -
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- -
0-4 - -
T 3
r -
+ \éw i W -
o - 25
0.0 ¢ -
z - .
Q) - -
"0.4 - -
. 3
"0.8 : -
B tibeitdigadeaa i deead oot b agua sBy o aaijtedig
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CN

ORBINC DELTAZ RUDFLR X-SRB REFERENCE INFORMATION
.000 .120 10.000 ,000 8REF 3220.0000 $@.FT.
-1.200 .120 10,000 ,000 LREF 1328 .0000 IN.
1.500 .120 10.000 ,000  BREF 1328,0000 M,
.aeon 240 10,000 , 000 XMRP .0000
~1,200 240 10,000 ,000 YMRP . 0000
1.500 240 10.000 000 ZIMRP .0000
SCALE 100.0000 PERCNT
1. 0 0883 RRRARARLS RAALA RARLELRLESARIARRALAS EARRS EIRRARLARAIAARELARERLIAR]
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fit=—aty

DATA 3ET STRAXR, CONFIGURATION DESCRIPTION GRBINC DELYAZ RUDFLR %= SR8 REFERENCE INFORMAYION
(ATROGS ) Q WSFC %48 (1Al) MOD ATP LV~ (Of)r (T3) (81) : 000 .120 10,000 .000  AREF 3220.0000 $¢.FT.
CATEDOS ) WIFC 543 (TAL) MOD ATR Lv-(O1)/7 (T3} (81) -1 .200 120 10,000 .000 LREF 1328,0000 IN.
CAYZOL0Y Q HIFC 545 (TAL) MOD ATP LV-{O1)/{T3) (S1) 1,500 .120 10,000 . 000 BREF $324,0000 IN.
(AT2011) o MAFC 543 (TA1) ®OD ATP LV~ (O1)/ (T3} (S1) .000 .240 10,000 . 000 XMRP , 0000
CATROLE ) TN MIFC %43 (1AL} MOD ATP LV-(O1)7(T3) t81) -1.,200 +240 10.000 . 000 YMRP 0000
(ATZ0LY) D HMSFC S4% (1AL) MOD ATP LV-(O1)/(T3) (81} 1.500 240 10,000 .000 ZIMRP .0000
SCALE 100.0000 PERCRY
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DATA SEY 3TMBOL  CONFIGURATION DESCRIPTION ORBINC DELTAZ RUODFLR X-3RB REFERENCE INFORMATION

(APROGS) g HEFC 545 (1AL} WOD ATP LV-(O1) /(T3 (A1) 000 J120 10,000 000  sREF 3g20.0000 8Q.FT.,
CATRO0M) MAFC S43 (LAY) MOD ATP LY-(01)/°(Y3) (31) -1,200 ,120 10,000 +000  LREF 1328.0000.. 1IN,
LAY2010Q) @ MAFC 343 (TA1) MOD ATP LV~{O1)/(TY) {31) 1.500 ,igd 10,000 .000 BREF 1328.0000 IN.
(ATROLL ) ; HIFC 345 (1A1) MOD ATE L¥~(O1)/(TH) (81) L0000 240 10,000 .000  XMRP . 0000
LATEOLE) MAFC 343 (TA1) MOD ATP Lv=-101)/(T3) (S1) -1 .200 240 10,000 .000  YMRP .0000
(ATE0LY Y . D MSFC 343 (1A1) MOD ATP LV=(01)/(T3) (51) 1.500 .240 10,000 000  IMRP . 0000

SCALE 100,0000 PERCNTY
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-14 -12 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 i4
ALPHA
.090 Ellr 7T L g | T 7 T LI B YT T =TT TT T T 717 LA A | L | lll:
.080 £ 3
.070 £
. 060 £
. 050 £
= .8 3
] — . 3
.040 £ - s 3
t of Y =
3 b 3
.030 £
AP o8 o8 o4 o2 7% 2 4 8 8 10 12 14
ALPHA
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BATA STY SYMEOL CORFIGURATION GESCRIPTION ORBINC DELTAZ RUDFLR  x-SR8 REFERENCE INFORMATION

CAB

CAF

{AY2O08 ) g MAFC 348 (TAL) ROD AYP LV=(C1)/(TH) (1) .000 .120 10,000 .000 SREF 5g20.0000 84,FT,
(AY2G09% ) MSFC 8563 (1A1) MOD ATE LV« (031 7(Y)) (31 -1 .200 .120 10.000 ,000 LREF 1328.0000 1N,
(AP2010 ) Q MSFC 528 (LAL) HOD ATR Lv-(O1)7(13) (S1) 1.500 .120 t0G,000 000  BREF i528.0060 ik,
(AP201% % o MSFC 543 (LA1) MOD ATE Lv-(01)/(13) ($1) Q0o «240 10,000 000 XMRP 0000
tAyY201E) TS MSEC 543 (1A1) MOO ATR Ly=(O1)/(T3) (51} ~1,200 .240 10,000 000 YMRP ,0000
LAP2O1Y) D HEF{ 948 (TAT)Y MOD ATP LV-(01)/(TY) (S1) 1,800 .240 10,040 000 IMRP 0000
ACALE 100,8000 PERCNT
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BATA SEY SYWBOL CONFIGURATION DESCRIPTION ORAINC DELTAZ RUDFLR Xx-3RB REFERENCE INFORMATION

CAB

CAF

LAT2O08) g HEPC S48 (1AS) WMOD ATP Lv=(O1) /(T «(81) .000 .120 10,000 000 BsREF 3220,0000 $Q.FT,
tATYRO0S) MSTC 548 (1A1) MOD ATP L¥-(O11/(TI) (31) -1 ,R00 .120 10.000 .000 LREF 1328 ,0000 .
CAYZOLI0) q HAFC 349 (1A1) MOD ATR Lv-(01)/(7TY) {31) $.500 120 10,000 ,000 BREF 1326,0000 IN.
CAYREO11) ! MAFC 545 (1A1) WMOD ATP Ly« (O1)/(13) {31} .000 .240 10,000 0G0 EMRP 0000
(tATEOE) .S HAFC 54% (1A1) MOD ATP LV=(01)/1T3) (S1) -1.200 .240 10,000 Melela) YMRP . 0000
{ATZ011}) D WMAFC 3458 (TA1) WMOD ATP LV~ (011/7(T3) (51) 1,300 .240 10,000 . 000 ZMRP . 0000
SCALE 100.,00400 PERCNT
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CAF

DAYA BET 3YMBO, CONFIGURATION DESCRIPYION ORBINC DELTAZ RUDFLR X-SR8 REFERENCE INFORMATION

CAB

(ATRO0E Y g HSFC 848 (TAL) ROD ATP Lv-(01)/(Y)) (81} .0a0- 120 10,000 .000 . sREF 3220.0000 5Q.FT.
(ATEQOS Y HSFC 343 (TAL) MOD ATP Lv-(D1)/{13) (81) -1,200 .120 10,000 .000 LREF 13ga,0000 IN.
fATEDIDY Q WEFC 545 (TAL) WOD ATP Lv-(01)/(¥5) (8%} 1.500 120 £5.000 ,000 8REF 1328, 0000 N,
LAT2011) e MSFC S48 (TAL) HOD ATP LV-(01)/(Y8) (81) .C00 240 10.000 L00C XMRP 0000
LATZOLR) .X MSFC 543 (TAL) MOD ATE L¥W-(O1)/7 (T3} (51) -1.,200 240 10,000 000 YMRP .0000
CAY2013) Y MEFC 245 (TAL) MOD ATP Lv-(O38)/(TH) {51} 1,500 240 10,000 .000 ZWRP .0000
SCALE 100.0000 PERCNT
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OATA BEY 3YWMBOL CONFIGURATION DESCRIPTION ORBINC DELYTAZ RUDFLR X~-SRE REFERENCE INFORMATION

cAB

AF

(AYRQO8 ) g WEFC 84S {1A1) MOD ATP LV- (0117 (T3} 181) .000 120 10,000 .000  3REF 3220.0000  8Q.FT.
(ATZDOY ) MEBFC 543 (1A1) HOD ATP LV-(O137(T3) (81) -1 .200 .120 10,000 .000 LREF 1328.0000  IN.
CAYED10) g MSFC 543 (1A1) MOD ATP Lv-(O1)/(T3) ($1) 1.300 L4120 10,000 .000 BREF 1528.0000 1IN,
(AT2011 ) MSFC 343 (1A1) MOD ATP LV-(O1}1/(T8)(S1) .0o0 .240 10,000 .000  XMRP .0000
(A720121 S MSFC 545 (LA1) HOD ATP LV=1(O1)/ {13} (31) ~-t.200 ,240 10,000 .000  YMRP .0000
¢ar2013) [} MSFC 5435 (IA1) MOD ATP LV-(01)/(T3) (51} 1.500 ,240 10,000 .000  ZMRP 0000
SCALE 100.0000  PERCNT
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CAB

CAF

TATA BET 3YWBOL COWFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR  Xx-SRE REFERENCE INFORMATION
LATRO0S ) 8 WIFC 343 (1A1) KOD ATP LV-¢O1)/(13) (S1) . .ooe .420 10,000 .C00  SREF 3220.0000  84Q.FT.
(AY2009 ) HMSFC S43 (1A1) MOD ATE LV-1O1)/(T3) (31) -1,200 .120 10,000 .000 LREF 1328,0000 IN.
(AT2010) Q HMSTC 548 (LA1) MOD ATE LV-(O1)}/(T3) (S1) 1,500 .120 i10.000 .000  BREF 1328,0000  IN.
CAYRTIL Y 1 MSFC 34% (1AL} MOD ATR LV=(O1)/(13) {31} .000 ,240 10,000 .000  XMRP L0000
CAYZOLZ) § KEFS 848 (TA1) MOD AYTP Lv-(Oi)/ (T3} (S1) -1.200 240 10,000 .000 YMRP .0000
CAT20133 ) WSFC 54% (1A1) HMOD ATP L¥-{O1)/(T3) (51} t.500 .240 10,000 .000  ZMRP .08os6
SCALE 100.0000  FPERCNT
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CAB

AF

DATA BEY aYmMBOL CONFLGURATION DESCRIPTION QORBINC DELTAZ RUDFLR X~3RE REFERENCE INFORMATION
(ATRO0AR) g H3IFC 349 {(1A1) MOD AYR LV-(Q1)7(T3) (31) .000 120 10,000 .000 SREF ig20,0000 8Q.FT.
CAYRO0N) MEFC 943 (T1A1) WOD ATR Lv-(O13/(T3) (81} -1.,200 JAP0 10,000 .000 LREF 1328 ,0000 IN.
CLATZO10) Q HMSFC 343 (1A1) MOD ATE Lv-(O13}/7(T3) (31) t.500 120 10,000 .000 BREF 1328 ,0000 IN.
CATZOLL) o MSFC 543 (LA1) HMOD ATE Lv-(O013}/(T3) (81) .0no 240 10,000 .000 XMRP , 0000
tATEZO1LE) .:S MIFC 549 (LA1) MOD ATP Lv-(O1)/(TI) (81) -1.200 240 10,000 .000 YMRP . 0000
LAT2013) D MSFC 543 (1A1) MOD ATE LV={01)7(T3)(51) 1.3500 240 10.000 .0co ZMRP L0000
SCALE 100,0000 PERCNT
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AF

CAB

BATA SET sYMNBOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR x-SR8 REFERENCE INFORMATION
LATZO08 ) E? %SFEC 243 (LA13 WOD ATP LV-(O1) 7 (T3} (81} .00 .120 10,000 .C00  SREF 3220.0000  3Q.FT,
CAT2D09 ) MAFC 545 (TA1) MOD ATP LV-(O1)/7{T3) (81} -1,20C 120 10,000 000 LREF 1326,0000 N,
{ATE010} Q HEFC 543 {TAT) WMOD ATE Lv={O1}/{T3} (31} 1,300 ,420 10,000 000 BREF 1528, 0000 IN,
{A72011) & MIFC 9485 (TA1) MOD ATP LVv-(01)/{T3) (31} ,000 240 10,000 000 xMRPe 0000
(AT2012) ; MYFE 345 (1A1) MOD ATP Lv-(O01)/{T3} (81) -1,200 240 10,000 .000  YMRP L0000
(AT2013) D MEFC 34% (TA1) MOD ATP L¥-(O1)/(T3) (81) 1,500 240 10,000 ,000 ZMRP .ao00
SCALE 100,0000 PERCNT
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BATA BET 3YMBOL CONPIGURATION DESCRISTION QRBINC DELTAXZ RUDFLR  XxX-3R% REFEREHCE INFORMATION

LATEDOS ) g MAFC 343 (1AL} WOD ATE Lv-{04)7(T3) (&) .000 L1200 10,00C Q00  AREF 3220.0000 8Q,FT.
tATRO0S MSFC 543 (TA1Y WOD ATP LV=(O1) /7 (T3} (81) ~1.200 120 10,000 .000 LREF 1328.0000 IN,
(AT2010) MIFC 545 (TA1) MOD ATP Lv-(01)/4T3) (31} 1.800 4120 10,000 .000  BREF 1328.0000 IN.
(AT2D11) . MEFC 543 (TA1) MOD ATP Lv¥-(01)/(13) (81) .Q00 240 10,000 000  XMRP 0000

(ATROIR)Y MYFC 543 (1A1) MOD ATP L¥=-(O1)/{T3) (81) -1.200 240 £0,000 .000 YMRP 0000

CAT2013) D MSFC 543 (TA1) MOD ATR Lv-1(01)7(T3) (S1) 1.500 240 10,000 . 000 ZMRP .0000

SCALE 100.,02000 PERCNT
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DATA BET SYNAOL CONFIGURATION DESCRIRTION ORBINC DELTAZ RUDFLR x-SRB REFERENCE INFORMATION

(872008 ) g HEFC 543 (IAL) HOD AYP LV-(01)/{(13) (81) .aao .120 10,000 .0G0  SREF 3220,0000 8@.FT.
(BTZC0%) MAFC 34% (TAL) WOD ATP Lv~(O1}/(¥3¥) (31} ’ -1,.200 .120 ~ 19,000 .000 LREF 1328.0000 IN,
132 LITY) g MSFC 543 (1A1) MOD ATE LV-(O1)/(T3) (1) - 1,500 .120 10,000 .000 BREF 1328.0000 N,
(BY20113 ] MSFC 345 (IAL} MOD ATP LVv~(O1)/(T3) (51) .0o0 .240 10,000 .000  xMRP .0000
(8720121 S MSFC 348 (TAL) MOD ATP LV-(Ot)/{T3) (81) -1.200 .240 10,000 .008  YMRP ,aoo0
(8Y2013) 7\ MSFC 8548 (LA1l) HOD ATP LY-(O1)/(T3) (51} 1,500 .240 10,000 .00G  ZMRP .aneo
) SCALE 100,0000 PERCNT
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OATA 3EY STHBOL CONFIGURATION DEACRIPYION ORBINC DELTAZ RUDFLR x-SRB REFERENCE INFORMATION

CNAFO

CAFAFO

(8.3 7 401 B g MEFC 345 (TA4) HOD ATP LV=(O1)/(Y3) (81) .000 120 10,000 . 000 SREF 3220.0000 3Q.FT.
Carea0y) MEFC 349 (1AL MOD ATR LV-(O1)/ (T3} (51) -1.200 .120 10.000 .000 LREF 1328.0000 IN.
(872010 MSFC 843 (TA1) MOD ATR Lv=(013/(T3) (81} 1.500 .120  10.000 .0080  BREF  1328.0000 1IN,
{BaTEOLL Y MSEC 5435 (1A1) MOD ATE Lv-(01)7(T3) (81) .000 240 10,000 Maleld] XMRE .0000
tarenie} MAFC 543 (1A1) ®OD ATP Lv=-(01) /s (T3} (81) ~1,200 240 10,000 Pelsls] YHMRP .0000
(872013} D MSEC 343 (TAL)Y WOD ATR LY=-(O1)/7(T3} (51) 1,300 .240 10,000 .0a0 ZMRP .0000
SCALE 1006,0000 PERCNT
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QATA BEY SYMBOL

CONFIGURATION DESCRIPTION

C(AYZORE ) g MIFC 345 (TAL) WOD ATP LV-(01)7(Y3) (31)
CAYEORY) MSFC S48 (TALl) MOD ATP LV-(01)/(7T3) (31)
LATROES ) g HEFC B2 (TAL) MOD ATP Lv=(O1)/(T3) (81}
(AP2O283 | MSFC 348 (TAL1) MOD ATP LVY-(01)/(T3) (51)
(AT2028) 5 MSEC 343 (1AL) WOD ATP Lv-(O13/ (T3} (1)
(AP20271 ) WMBFC 545 (1AL} MOD ATP Lv-1(01)/(T3) (51}
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CN

ORBINC DELTAZ RUDFLR Xx-SRe REFERENCE INFORMATION
ooo 420 10,000 -,824 SREF 3220.0000 3a,FT.
-1,200 120 10.000 -.824 LREF 13248.0000 N,
t.50C .120 10,000 -.824 DBREF 1328,0000 IN.
.00o 240 10.000 -.824 XMRP .0000
=-1.200 ,240 10,000 -,824 YMRP .0000
1.500 240 18,000 ~-.824 ZMRP .0000
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CN

CLM

BATA BEY BYMBOL CONFICGURATION DEACRIPTION ORB L NC DELTAZ RUDFLR X-3SRE REFERENCE ITNFORMATION
(ATZORR) g MAFC 52T (1AL} MOD ATP Lv=-{01)/(T3) (31) .G00 120 10,000 -.824 AREF 3220.0000 8G.FT.
(ATYEOR3 ) MSFC 343 (1A1) WMOD ATP LV~ (O1)/(T3) (81) -3 ,200 120 310,000 ~-.824 LREF 1328,0000 IN.
CATRO24) MSFC 543 (TAL) MOD ATP Ly~ (O1)/(T3) (81) 1.300 .120 10,000 -.824 BREF 1328.0000 IN.
LATEORS) | MSFC 543 (1A1) MOD ATP LV-{(01)7(T3) (51) .000 240 10.000 -, 824 XMRP 0000
tAT2028) MAFC 543 (IAL) MOD ATP LV-{O1)/(TY) (51} -1,200 .240 10,000 -.824 YMRP .0000
tAT2027) D MSFC 5453 (TA1) MOD ATE LV-{(O1)/(13) (51) 1.300 +240 10,000 -.824 IMRP Q000
SCALE 100,0000 PERCNT
IR AR AR AR AR LA AR R AR AN LA AR LR R LR AL A A 1 . 0 LRRIARRRI HRARIRRRER1LAL) ”"Wl"l IIHTTHI LIERA AL R NRA iR RA LARAALERA
= - -
o -
00 8 - - = B
: : 0- 8
- - - -
0.4 T 3 L 4
- -
- - - oy
: : 0.6
0.0 t 3 i .
' & “ i ‘
- 3 0.4
-0.4 o pe P -
g ] - -
o B - -
0 8 o 3 0- 2
=W r - e
Jabii g e dap et gl agi ol epitgil -
ALPHA 0.0
IRRREREERARAREL ERAR ENES REAN LELRAAEE LARS LRAN RREZ LS LAL - Z - -t
3 30 r
8% 3 i ]
= ? "'0. 2
- E L B -
. 4 'E' g —O- 4
-2 ; 3 - -
E ? -0. 6
. 0 3 = E - -
e 2 g g = —
; _:_ "0. 8
~e 4 ; ; - -4
3 3 o “1
- 8 IFTEVEE FUTT NI TENN PRSI NTE) ITTR TN AP NI IR TN FE ST TS F WY 1 0 AadsasadssaadaaasigapibadandaatabadssdaasaNessalippastasaaloidiisssdpsld,
¥ -12 -8 -4 0 4 8 12 * .8 .6 .4 .2 .0 -.2 -.4-.B

ALPHA CLM

 STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 01/713S]
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DATA SET $YKRBOL CONFIGURATION BESCRIPTION ORBINC DELTAZ RUDFLR  x-3R8 REFERENCE INFORMATION
TLarzoze) E MSFC 848 (1413 MOD ATP LV¥~({O1)/(T3) (81} ..4080 T L,1g0 i0.G00 ~.624 SREF $220,0000  S4.FT,
LATZORS ) MIFC 543 (1A1) HOD ATE LV-(O1)7(T3) (31} -1.200 .120 10,000 -,824 LREF 1328,0000 1IN,
LAY2024) Q HMSFC 543 (TA§) HOD ATE Lv=(O1)/(T3) (§1) 1,500 .120 10,000 -.824 BREF 1328,0000  IN.
(AYROES) L] MSFC 545 (TA1) HOD ATP LV-(O1)/(TY) (81} ,000 J240 10,000 -.824  XMRP .0000
(ATZ026) 15 MSFC 345 ([A3) MOD ATP LV=(O1)/1T}) (8%} -1 ,200 .B40 10,000 -.824  YMRP 0000
(AY2027) ) MSFC 34% (1A1) MOD ATP LV=(O1)/(T3) (81} 1.3%00 .240 10.000 -.624  IMRP .0000
SCALE 100.0000  PERCNT
r-]' 1AARAREA AR AR AR RAR] LA LANSALE AR RALADERELD LA 1 . 0 A AR R AR ERALE LA AR AR RAIRARALAS SEARARAZAR LIk LA LA IR
- e - -t
o -y
0.8 . wl - =
e 3 0.8
0.4 71 3 _ .
: E 0.6
0.0 ¢ - -
Z o » - " -
° 3 : 0.4
- -] L]
-0.4 L - ™~ T
C 3 r B
- - - -
_0.8 - w 002 B
«HUIEITSTRTININE AR S TR NINI INN N BTN NTRNINTRITNIEIRIE) - -
-12 -8 -4 g 4 8 12 - §
ALPHA c.0
z " R
?IF 1A AR IR R RAR AR R LR LA AR LA AR AL ll(-du - -y
8F - ’
) ; é -002
.6 F E _ .
'4 E g -0-4
2 e E - i
x £ & =
] 3 E -0.6
O +0E | M i
: g ad -1
-2 ; ) E B i
; ; -0-8 _1
”.4 é g - -
_.s '] " - 4 0 4 12 _1.0 L] . 04 -2 -0 --2 -04-08
ALPHA CLM
STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 01/73S]
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DATA SET SYMROL

tAYR2OR2)
TATEORY)
LATYRORA)
LATR2ORS)
LATZO28)
CATRORZY)

CN

iy aelry

0.8

0.4

0.0

"0.4

-0-8

CLM

.8
.5
.4
.2
.0
-2
-4
-.6

CONFIGURATION OESCRIPTION

MIFC 343 (LAL) MOD ATE L¥-(01)/7(13) (31)

MEFC 5493 (ALY WOD ATE Lv-(O1)/(T3} {81)

MSFC 343 (TAL) WOD ATP LV~(O1)27(T3) {(81)

MAFE 548 (TAL) WOD ATR LV=-(O1)7(T3) (51)

MSFC 545 (TAL) WOD ATP LV-{O1)/(TY) (31)

MEFC 545 (TAL} MOD ATE Lv-(01)/(T3} (S1)

-11 18R AREAARERARDARAREARARE LA AREE AR AR AR AR
: 3
d 3
o -
; 3
: : p
. : E
. = 3
. =
- -t
: .
E 3

YA NESHNIAR RN FETTHUN] ¥ pitd i ete e it gtizit
ALPHA
-'] AR R AN RANEERES AR SRR LERE LA AR AR A AR REAE R L
: , 3
e B =
i s
ALPHA

CN

CRBINC  DELTAZ

000
-1,200
1.500
000
~-1.200
1,300

1.0

0.8

0.6

0.4

0.2

0.0

-0-2

"‘0.4

"0.8

-0.8

-100

RUDFLR X~ SR8 REFERENCE INFORMATION
.120 10,000 =-.824 AREF 3220,0000 ta,FT.
A20 10,000 «.824 LREF 1388.0000 IN,
120 10,000 -.824 BREF 1328,0000 IN.
240 10,000 -.824 XMRP .0000
.240 10.000 -.824 YMRP .Q000
+240 10,000 ~.824 IMRP .0000
SCALE 100.,04000 PERCNT
alditasiitiddltdd A LA AR AL REAR AARY LARALRLERRALAREAARRE LR ALY
b -4
- -t
L i
p -
-
- -
ol -
P -y
- :
» 4
L. -4
- -
- -
ol -
YT ITRYI PRUTL IUUTI FUNTI FEVTE FUTVU UTRS FUTHI ITUVI UYSCR STUVE INNTIFNUNTAV
IB 06 54 -2_ -0 '.2 "|4""16
CLM

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK. 2 SRB, 01/73S!
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CATA SET SYHBOL

CONF IGURATION DESCRIPTION

(ATROPE Y g MSFC 545 (TA1) WOD AYR Lv-(O1}/(TY) (31)
CATROZS) MAFC 343 (1A1) WMOD AYP LV-{O1}/7(T3) <31}
LAT2O24 Y Q MEFC 3495 (LA1) MOD ATE LV-{01}/7(T3) {31)
(AT2ZO25) Lo MEFC 545 (1A1) MOD ATP Ly~-{O1)/7(T3) (31)
{(ATY2028) ﬁ MEFC 5493 (TA1) MOD ATPE LV~ {01}/ (TY) {81
tavrgaer) B MSFC 545 (1A1) MOD ATP Lv~-(¢O1)/ (T3) (S1)
F1’!! AR RAARAR AR AR AREEA RARI AR AR AR BARAA A RS R AL A AL LA
- e
0.8 + .
0-4 . Py .
- -
C W o oy 3
0.0 + 7 3
= - 4 b
(&) - ]
-0.4 - =
'0-8 b .
bogdasrdagalosadaoadenadpgadenalopabredpasbeindpayley
ALPHA
_ll IARE AR AR AARE INEZ BAEN LEAN R ARA AR AR EA A ]]_
.8 =
6 £ £
¢ E E
u4 = =
2 E t: 3
x 3 ' 2
| = 3
o .0F E
’04 = E
S V00 O POV VN OVE OO DV OO 1O OO L 1Ot Ot -
P -12 -8 -4 4 8 12
ALPHA

CN

ORBINC DELTAZ

.000
-1.200
t1.5%500
.000
=-1.200
1.500

1.0

0.8

0.6

0.4

0.2

e. ¢

-0n2

"'0-4

-0.6

-0.8

"1-0'

RUDFLR FEt-1.4:] REFERENCE INFORMATION
.120 .10.000 @ ~-,6B4 3REF 2220,.0000 $&.FT,
L1120 0,000 -.824 LREF 1328 ,0000 IN,
120 10.000 -, 824 BREF 1328.0000 1M,
240 10,000 -.824 XMRP .0000
240 10,000 -.824 YMRP .0000
L2490 t0, 000 -, 5624 ZMRP . 0000
SCALE 100,0000 PERCNY
AR R R AR AR AR A R A AR RS LA EERR A LR AR ENRER LARES LA
o -t
e -
- -
}_ -
- .
- -4
- -
P o -
- -4
= =4
- -
At ad it bid i i abaaasiaaaasiasadsaaataanidiaisandidgiinbedidalssirifsididfll
-8 .6 ‘4 -2 -0 “12 ‘a4—-6
CLM

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 01/T3Sl
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DATA RET RYWBOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X~-3R8 REFERENCE INFORMATION
CAYRORE) g MEFC S43 (LA1) HMOD AYM LV« (01)/ (73} (81) . 000 .120 10.000 -, 624 SREF 3220,0000 SQ.FT.
LATRO2Y) WAFC S43 (IAL1) MOD ATE Lv-(04)/7(T3) (88} -1,200 420 10.000 -.824 LREF 1324,0000 IN.
CATR2O24) @ MSFC 543 (TA1) MOD AYTE Lv-{01)/(T3) (81} 1.3500 120 10,000 -.624 BREF 132a,0000 N,
(AY202S) HEFC 545 (TAL) MOD ATP LV~(O1)/(T3) (81} .one 240 10,000 -.624  AMRP . 0000
LAT2028) HMAFC S4% (1A1) MOD ATP LV-(01)/(T3) {81) -1.200 240 10,000 -.624 YHMRP .0000
CAP2027) D MEFC 545 (1AL1) MOD ATP LV~ (O1)/(T3) (51 1,300 240 10,000 -, 624 IMRP .nono
SCALE 100.0000 PERCNT
CRRERRASAASAARLIRAR IRRIRIR) LRRARERIRARSIRRRLEAIALLE AR 1. 0 18108201 RRRA1ARALE DAALI ""1"" LLLLARRAAD MiAR! HIII"TI T
- o - | -
008 L - - -
C ] 0.8
0.4 T Y 3 L 4
4 3 0.6
0.0 % - - ]
5 - ] - -
C 3 0.4
-00 4 - = .
. 3 - 1
-0.8% : 0.2 7T i
prgare kg aefeadbyepditydaeagrpaonskatag iR atigidiig P -
-12 -8 -4 0 4 ! - .
ALPHA 0.0
- -1
SRBERARNINALARRSARENLANE RAR) LELEEEEELLENCRLELERS REL) llgg — -
08 g = n
£ 3 "00 2
.6 E 3
= E e =
° 4 E g - 0- 4
-2 E ; —
x 2 = "~
= 3 3 -0.6
O .0F 3 "
e 2 g ; - -
; -:. "0. 8
= = u -
-.4 3 E - -
3 E . 4
-.8 Baaliig 111#114 sddtisabasaBaaaboasdasabasadsaslisg 14- _1 0 FRIRVRRIFRURISURTE OIS FUUTR UNTRUIUTRECATEY [FUNVEVNVIRTUSIINUNSFRRRUINEE
-12 - -4 0 4 8 12 : .8 . .4 .2 .0 -2 -.4-.56
ALPHA . CLM
STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB. (01/73Sl
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DATA BTT LreOCL

LarsORe ) g
tATEORY Y

tareozey O
tavY20RY)
(AT2028) g.

LAYZD2Y)

CN

CLM

0.8

0.4

0.0

-0.4

-0.8

N e o

.0
~2
-.4
-.6

CONFIGURATION DESCRIPTION

MSFC 345 (1A1) HOD ATP LV~ (Q1)/(T3) (81)
MSFC 543 (1A1) HOD ATP LV=-(O1)/(T3) (31)
MSFC 348 (TA1) NOD ATP L¥-(Q1),(T3) (81)
MSFC 345 (TA1) MOD ATP LV=-(O1)/(T3) (51)
HLFC 545 (1A1) MOD ATP LV-(O1)/ (T3} (S1)
MSFC 545 (1A1) MOD ATP LV-(O1}/ (T3 (51)
A, RARASAASAARARAZRARLIEZRARARE LAGE AARARERA ARG LARRALOAL
- -
- 3
o u
ol LB
- =
= -
- -
- 3
r 4
o 3
- 3
- -
gob oo doaadennbgasdeeadpiaguaekanaleepduaapanegyapfet
ALPHA
SRS R R AR AR AN SR R LA IRAEEARLARER AR R A LA Z
E g‘J
3
= =
E E
E:;; ‘in -Ja;n.n U TS FUSENUNY ISVE ORI NI INTN FE WS WUV A.L.é
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- ,000

-1,200
1.500
.000
-1.,200
1,500

1.0

0.8

0.6

0.4
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'0.2

“0-4

"OOE;
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= lo 0

DELTAZ

RUDFLR

.120 10.000
.20 10,000
,120 10,000

x-SRB
-.624  AREF
~-.624 LREF
~,824 BREF

REFERENCE INFORMATION

32200000

sa.FT.

1328 .0000 IN.
1326.0000 inN,

.240 10.00C -, 624  XMRP .0000
,240 10,000 =,824 YMRP .0000
240 10,000 ~.624 IMRP o000
SCALE 100,0000 PERCNT
SR LA A RRAARALARALA RN ARRAARARS IR RALE LA RN 125A31AAAR 1004
- -
aad -
- -
ad -~
- o
p— oy
- 4
- .
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- A
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CLM
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DATA SEY SYMBOL CONFIGURATION DEACRIPYION ORB 1 NC DELTAZ RUDFLR X-3R8 REFERENCE TNFORMATION
CAYRORE ) g MSFC 343 (TA1) WOD ATP LV-(O1)/(T3) (31) 000 120 10,000 -. 824 SREF 3220.0000 3Q.FT.
CAPRORZY) MAFC 3543 (TAYY MOD ATP Lv-(O1)7(T3) (81) -1.,200 120 10,000 -.624 LREF 1328,0000 IN.
LAT2O024} 9 HWSFC 543 (1A1) MOD ATPE LV-(O1}/(T3) (31) 1.500 .120 10,000 -.824 BREF 1328,0000 IN.
(AT2023) i HMAFC 343 (1A1) MOD ATP LV-(O1)/{(TI) (31) .00 240 10.000 -.824 XMRP .0000
LAT2028) "S HSFC 545 (1A1) MOD ATP LVY=({O1)/{T3) (81) -1.200 +240 10,000 -.624 YMRP .0000
tAT202T) D HSFC 343 (I1A3) wWOD ATP LVv-(01)/7{T3) (51} 1.500 .240 10,000 -.824 ZMRP .0000
SCALE 1404, 0000 PERCNT
SSLEN R I B B L | LA 1 Tttt Lol A | 1 T Tt Tt 1 L | 113
= : =
.040 ¢ E
E E
L] 030 - =
2 3
E 3
L] 020 - 3
% . 01 0 - .
O : 3
. 000 £ rag 3
e 01 0 ; ;

- 0207 g e e o o e s g 10 12 14

ALPHA
.080 £
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S A br— T E
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C (1Y 3
.030 £
ARCAV R G B R - B Sy e B A T T VAt
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STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 81/73S!
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DATA SEY 3vHBOL CONFLGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X-3RE REFERENCE INFORMATION

tAT2OR2 ) EQ MBFC 543 (1A1) MOD ATP L¥=(O1)/(TY) (31} .000~  .120 10,000 = -,824 SREF  3226,0000  SQ.FT,
{AT2023) MSFC 343 (1AL} MOD ATM L¥=-(Ot}/ (T3) (8%} -f . 200 .180 {0D.000 2 -.824 LREF  1328,0000  IN.
(ATZO24) ) MSFC 545 (1A1) HOD ATR LV=(O1)/(T3) (31} 1.300 .120 10,000 -,.824 BREF  1328,0000  IN.
(APZU25) | MSFC 545 (LA1) WOD ATP LV-(O1}/ (T (S1) .000 .240 10,000  -,624 XMRP .0000
CAPEO26) N MSFC 848 (1AL} MOD ATR LV~(01)/ (T3} (81) -1.200 .240 10,000  -.624 YMRP .0000
(AP2027) [ MSFC 845 (1A1) MOD ATR LV-101)/ (T3} (81} 1.800 .240 10,000  -.&24 z"§PE 1Du.gggg -
SCAL .

:‘ LR LIRS LR LR v I T T T T T ¢ 1 T 1 1 L Yy T LR L LENEL B LA | IFIM

- » A b=

-040 ¢ &< T E

3 - ! T~ 3
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.040 £ e p—— :
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. 3 =
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3 0 i 1 3
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" STABILITY CHARACTERISTICS - GRBITER IN PRESENCE OF EXTERNAL TANK. 2 SRB, 01/13S1
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DATA AEZY SYMBOL . CONFIGURAYION DESCRIPTION ORBINC DELTAZ RUDFLR ¥-5RB REFERENCE INFORMATION
{ATYRZORR) R WAFC 345 (LA1) ®GD ATP Ly~ (O1)/7(T3) (81) L0008 .120 - 10,000 -.824 SREF s220,0000 sa.F1.
LATRO2S)Y MAFC 3548 (1AL) MOD ATE LV-~(0O1)/ (TS (81) «1,.200 .120 10.000 -, 824 LREF 1328 ,0000 IN.
LATZOZS) 9 MEFC 343 (1AL) MOD ATR Lv~-{01)/ (TI) (81 1.%00 120 10,000 -,824 AREF 1328, 0000 IN.
(ATEORES) H ] MEFC 545 (TAL) HMOD ATE Lyv=-{0O1}/(T3) (81} , 000 240 t0.000 -, 824 XMRP .Qoo0
CAT2028) 'B. MAFC 545 (1AL} WOD ATP Lv-(01)/(T3) (31} -1 ,.,200 240 10,000 -,824 YMRP .Qooo
CATEQET) D MEIFC 545 (TAL) MOD ATP LV- (0117 (T3) {81) 1,500 240 1g0.Qoe -.824 ZMRP Relels]e]
SCALE 100.0000 PERCNT
: T 1 T !’ T T T T T T T T T L] 1] T T T L] T F T ¥ L] T T ¢t 1 T ¥ T T L T 1 T T T T T Ld T T =
.040 £ 3
. 030 £ 3
.020 £ E
2  —— | T E
m £ =
@ 010 % p E
U E == E
.000 £ E
3 ] =
“e 01 0 ; ;
020 3 i1 [ | {11 4+ 1.1 i i1 1 1.1 | | L 11 1 1.1 L1 ¢ i 1.1 | | | | 1.5 1 E
020312 -0 -8 -6 -4 -2 0 2 4 6 8 10 12 14
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: L] r T L) 1 L] L) B L] L) T T [] 1 1 ] L | { T T F [ 1 [ 4 t T 1 T T L) ) ) 1] T [] 1 i L L T =
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STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 01/T3SI
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DATA 8RY aYRBOL COMFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR  X-3R8 REFEAENCE INFORMATION

LATROER ) 8 HAFC 348 (1AL} MOD ATE Lv-t(O1)7(73) (21} 000 520 10.900 ~. 8B4 SRE¥ 3220,0000 - 1- P
LATEORY ) MIFE 8548 (1AL} MOD ATP LY={01)}/ (T3} (51) -1, 200 120 10,000 -.624. LREF 1324,0000 IN.
LATRC24) g MIFC 543 (TAL) WOD ATE Lv= (013 /(T3) (81} 1,300 420 10.000C -804 BREF 1328.0000 IN.
LATROR2S ) MAFC 4% (TALY WOD ATE Ly-{O0t)/ (T3} (81} . 000 240 10,000 -,624 XMRP .ooao
tAT2028) XS MAFC 345 (IAI} MOD ATP LV=-{(01)/(T3) (31) -1,200 240 10.000 -.824 YMRP . 0000
(AT2027) D MAFC 543 (1A1) ™OD ATP LV-(01)/(T3) (51) 1,500 240 $0.000 -.824 ZMRP .0000
SCALE 100.00600 PERCNT
3 LANE BB L TOF Ot T 7T ¥ LR L 2L T T | T T T 1 1 T T T T LI LR T T ¥ LA =
040 £ Z
3 Oy, 3
. 030 ; : e ;
.020 £ 3
: ot : 2
©  .010 f 3 :
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-. 020
~14 -12 -i0 -8 -6 -4 -2 0 2 4 () 8 10 12 14
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. E N E
- g;iiz;=i @ i =
- 148 L g =
.060 £ E
L .050 3
(8] E =
040 3
.030 £ 3
020 EJ i A A "'y e A 3 I A s A A A 'y A e A d i A i 4. 'l A A 1 1 L i A y A A 2 i A i 2. 't LE
. -14 -12 -{0 -8 -6 -4 -2 0 2 4 3] 8 10 12 14

ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB. 01/T13S1
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OATA BEY 3YMBOL CONFIGURATION DESCRIPYION ORBINC DELTAZ RUDFLR x-3RB REFERENCE INFORMATION
SATE LV-(O1)/7(73) (81) .aa0 .120 10,000 -.624  SREF 3z20.0000 3Q.FT,

tAYRORE ) Eg HAFC 343 (TAl) MOD
(ATEOZS ) MIFC 345 (1A1) WOD ATP LV~ {01}/ (T3)(31) ~t,.200 .i20 10,000 -.824 LREF 1328.0000 IN.-
(ATZORA) 52 MEFC 543 (1A1) MOD ATP LV=(01)7(T3) (81} 1.500 .120 10,000 ~.824 BREF 1328,0000  IN.
(ATEORSY | MIFC S45 (1A1) MOD ATE LV-(O13/(T3) (81) .0oo .240 10,000 -.624 XMRP .00C0
(A7T20283 TN MSFC 848 (1A1} MOD ATP Lv-(01)7(T3) (81} -1,.200 ,240 10,000 -.824 YMRP .0oo0
(av20273 ) WMSFC S48 (1A1} MOD ATP Lv-(Ot)/(T3) (51} 1,500 .240 10.000 -.824  ZMRP .00on
SCALE 100.0000  PERCNT
T 1 \ T T T 1 1 T L) T LIS I 2 | L T T 157 e L T T T T L ¥ LI T T T T T l_
.040 £ 3
0030 - P"’ﬂ 3
= &, 3
.020 £ 3
m 3 E
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CAF

. 040

. 030
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L L L L S S LA Ll ey

020 T WY raabnnd. Loi ) A4 4 I -t A_J ) T I — i Y i - NS W Y S § i 4.4 N W | I W
. 6

-1 -12 -10 -8 - -4 -2 0 2 4 6 8 10 12
ALPHA

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, (1/T3Sl
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BATA 3EY 3YMBOL

LATZORE)
{ATRORS )

CATE028 )
CAT2027)

. 040

. 030
. 020

.010

CAB

. 000

e 01 0

= 0:?([;

. 080

. 070

. 060

. 050

CAF

. 040

. 030

. 020_;

(ar202A)
(AT2028) |
D

CONFIGURATION DESCRIPTION

LY=-(O1) /7 (T3) (81)
Ly-(01) 2 (T3} (81)
LV=-(01) 7 (T3) (81)
LV=-{O1)/(TI) (81)
LV~ (01) £ (TH) (S1)
LV-{01) 2 (TH (51)

usre
L1
usFC
MAFC
WIFC
MEFC

(LAL)Y
(tALY
(TAL)
(1AL)
(LAl)
(LAL)

35858

ATE
ATE
ATP
ATR
ATP
ATP

DELTAZ

.120
.120
120
240
240
J240

RUOFLR
10.000
10,000
10.000
10,000
10,000
10,000

REFERENCE INFORMATION
SREF 3220.0G00 $Q,FT.
LREF 1%24.0000 IN,
BREF 1328,0000 IN.

XMRP . 0000
YMRP Relelily]
ZMRP . 0000

SCALE 100.0000 PERCNT

LA T 1 1 L

ATPITITRvrIT lYFlhl" LALAR CEZAL AR LRI ARNGE ARARE RARAE RID]

1l

TR NTNORTER NIRRT N RNTRATRRIESUIRBRRNTIEEI v IN] IIIJIIII i1

-1

LA LA L A LAt A LA AR A AR AR RN A RLh dlAR!

PR |

Ade

4

2 -]

4

2

4 8 10 12 14

LI L L A } LI ] T T 1 3
3_,_——'13—' 3
D E

——X E

—_— E
3

- 4.l‘ U012 14

g 10 12

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SR8, 01/T35!

(FIYACH
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DAYA SEY svymadl

LATRO22)
CATRO2Y)

LATZORA )
(ATEO2S)
(AT2028)
tarzozry

. 040
. 030
. 020

.010

CAB -

. 000
e 010

- 020_

. 080
. 070
. 060

. 050

CAF

. 040
. 030

.020_

CONFIGQURATION DEBCRIPTION } ORBINC DELTAZ RUDFLR xX~SRE8 REFERENCE INFCRMATION
HMEFC 345 (1A1) MOD ATP L¥V-(O1}/(T3) (81) .000 .120 10,000 -.824 SREF 3220.0000 SQ.FT.
WMAPC S45 (TA1) MOD ATP LVY~-(O1)71{T3) (51) -1.200 .120 10,000 -,824 LREF 132a.,0000 IN.
MSFC 345 (1AL) MOD ATP LV-101})/{TH) (81) 1.%00 .120 10,000 -, 824 BREF 1324,.0000 TN,
HMSEC 545 (TAL) ™MOD ATR LV-(O1)/7(T3) (81) .000 .240 10,000 -,824 XMRP Mslalals]

MSFEC 343 (1A1) MOD ATP LY~-(O1)/(T3) (81) -1 .200 .240 10.000 -.824 YHRP .0000
MIFC 345 (TAL) MOD ATP LY-(O1)/7(T3) (S1) 1.500 .240 10.000 -.524 2ZMRP . 0000
SCALE 100.0000 PERCNT
: T T L T T T T T ¥ T T T F 1 LI L L T LEER L] T T T 1 1 r 1 ) T 1 1 T T T T T I_l
£ 3
- -
F 111 | S | 1 | 1. 1 1 1 4 1 L 1.1 | . | 1 1 1 | ) 14 1 1 1.4 I . | | I | L1 l—
4 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 --.12 14
ALPHA
- ¥ 1 1 T 7 1 T ] T ¥F 1 L] R L I I LI 1 LI L LI L | L T L) 1 ) L] LI § ) ) LI} =
E ~{ 3
= =
3 =
3 \\'\ZE 5
E E
:4 —13 . d s é A P f e I N T B P P -
ALPHA

STABILITY CHARACTERISTICS - GRBITER IN PRESENCE OF EXTERNAL TANK. 2 SRB, 81/73S

(GI¥ACH

4.9
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DCCN)

oecLml

CATA SEY SYMBOL CONFIGURATION DESCRIFPTION ORBINC DELTAZ RUDFLR REFERENCE INFORMATION
(3TROZR) WSFC 343 HOD AYP LVY=-(Q1)/ (T3 (81) Males] 120 10.000
(arzoes) RIFC S48 “OD ATP LY=-(O1) 7 (T3) (81) -1 .200 420 10.000
(ATP2024) HIFC Sa% HNOD ATP LV~ (O1)/(TY) (S1) 1,500 120 10.000
(a7YE02%) MSFC 543 HOD AYR LV~ (O1)/(T3) (51) .000 240 10,000
(B72026) HMSFC 343 MOD ATE Lv=-(01) 7 (T3) (81 -1,200 . 240 10,000
tarzo2Y) WMEFC 343 MOD ATP LV-(OL}/(T3) (81 1.500 240 10,000
o -t | ™ 1 1 L
F 3
.040 T 3
" %d 3
- -y
.030 § ~ .
E S~ e
. 020 9 % -
E [ T DO R A O
-000573 T2 0 2.5 3.0 3
MACH
. 000 : L L L} L T ¥ L 1] T T L] T
s 004 ;
3 3
e 008 3 3
bt | 01 2 E //" §
E .///‘ =
5 = E
-.016 = E
3 il e
- 020 2 A "//V 3
3 ‘/'{\ 3
3 L 3
-.024 § EEE§§¥\ E
3 D\ 3
-.028 § 3
-.032 =
.0 1.0 2.9 3.0 3.5
MACH

STABILITY CHARACTERISTICS - GRBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 0177351




DAYA SEY AaYWaldL CONFPIGURATION DEACRIPTION
(areqze) 8 HMAFC S48 (TAL1) MOD ATYPR LV-(O1)7{T3) (21)
{a720E3) MSFC 549 {(1A1) MOD ATP LY=(O1)7{T3}) (31)
(834 1.1 TR HMEFC 343 (TAL) MOD ATP LV=({O1)/7(T3) (81}
(.32 1:3 1 ) i MIFC 343 (A1) MOD ATE Lyv=(O1)/1(T3) (81
{BT202G) i HEFC 343 (1AL1) MOD ATYR LV-(OL1) /(T3 (S1)
(BY2027T) D MIFC 343 (1A1) MOD ATP LV-(O1)/(T3) (51)
AR RARE S AR R AR AR L AR A A AR AR AL SR AR RLARER AR
12 E
~ 3
Y E
1 E;?“\_ =
. 08 3 # 7 E
3 WE
.04 § S
3 [ — B
2 §\ =l )
[ ] 00 - —_— L
b [ -._.r_-‘ a{)
< s C
z E 7 <
Q bl 04 - - ] A 140
. 08 f a4 5
. E AU E
12 F LAY 3
* 3 \f =
- 1 -111 i1l klll INAREEEN) IEERENEE AR NN RN
<1870 1.0 2.0 3.0 4.0 5.0
MACH
.080 .Ill IABLAE LBEL LR LR RI [RBRERERAREERRAREERRA 'lll:
g Do 3
- M —
e == ;
3 0 A,
. 080 P J =
[ ] 3 49
tL . 05 I E
< 13
) =)
. 040 E
A M R A R M B MY R M W
MACH

ORBINC DELTAZ RUDFLR  X-3RS REFERENCE TNFORMAYLON
,080 .4B0 10,000 -.824 SREF  3220,0000  sa.FY.
-1,200 \120  10.000 -.624 LREF  1328.0800  IN,
1.3500 L120 10,000 -.824 SREF  1338,0000 [N,
.000 .240 10.00D  -.824  XKRP .ooo0
-1 .,200 240 10,000 -.824 YMRP ,aoana
1.300 .240 10,000 -, 524 ZMRP ,0na0o
SCALE 100, 0000 PERCNT
EITY 1RSSR ERAR AR LR AR RRADERERL llll;
0040 3 E
5 T 3
- E
032 T 5% e
= 1] q 3
E—— :
<024 T E
= e
=i :
3 / N E
E I e E
008 £t 3
. E Ji E
5 =
—lll Ji31t 1ttt !Iu ittt dldld llllll‘l
<0007 1.0 2.0 3.0 4.0 5.0
MACH
'ls SRR ERLEP LR RS RARAE AR AR EEERE LS AN ERARE]
- S 3
S \ 3
12 £
E | LA 3
. - B A B
.08 HQ& 3
E 2\ \ ;
04 F X A
g AN |
.00 3 - = 3
|
04 S K 4-—'/ — ’
- - e .
= " 3
- ogdbehdeadondodin o b,
08T . 3764007500

MACH

STABILITY CHARACTERISTICS - ORBITER IN PRESENCE OF EXTERNAL TANK, 2 SRB, 01/T73St
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MGEC 545 (1Al MOD ATP LVv-(01)(T53(S1) {A72301)

SYMBOL  MACH PARAMETRIC VALUES REFERENCE INFORMATION
i} .801 BETA 000 CONFLG $,000 - SREF  3220.0000 ‘s:.rt.
LREF 1328,0000 .
{ .30 RUDDER ,006 ATLRON .0oo BREF 13280006 In,
< 991 CRBINC ,000 DELTAZ 120 XMRP 0000
] 1.192 RUDFLR 10,000 ELEVTYR Ja00 YMRP 8000
. IMRP .ooon
SCALE 100,0000 PERCNT
akRARRRARARERRRERAL! IRAAREALARAR ARG RARAAE AR AARARRAR AAI l . 0 212082340010 R REARARIE AL RALAR RRLAN UIRRERIRRRRLEES LR M2 1ARD)
- -y o -
008 o - ~ -
o “1 - -
o m
r - 0.8
0.4 T 3 R
L 3 = 2
; 3 0.6
0.0 - - : E i
4 o - - T
N : : 0.4
b p 3 . " j
-0.47T ﬁ;f -
o 7 3 - 1
b . -
- -
£ 3 0.2
-008 " - * - -
Baboedinabas el dete ot edonabegedarakesabeandpesgilo -
-12 - - 4 0 4 -
ALPHA 0.0
_Tl 1A PR AR ERER AN LRA N AEAE AR LN LRNE RA llg 5 - < -y
c8 ; = » 7
E 3 -0.2
98 E é - -
3 § - 4
04 E % _0.4
2% - ]
Z : TN —
=] E "0-6
[} [ ] 0 E e -
--2 g 7
; = "0.8
-e 4% E - <
3 S L 1
- 6 ’-;‘ 14% AL‘{JJ‘ adadesangs i Bi s baaalraadadadiallail AL- -1 0 PRI TUUTIEVUTI VYT IV ERUTUNRYRINRIRIUUTEY SUSURITARCRVFREISAFFRNNE FA VS
* -]2 - 8 - 4 0 4 8 12 . 08 -s -4 .2 -0 -12 -04—06
ALPHA CLM

STABILITY CHARACTERISTICS - RETRO REMOVED FROM EXTERNAL TANK NOSE, 01T36]
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MGFC 545 (IA1) MDD ATP LV-(01)(TSI(S1) {A72301)

AYHBOL  MACH PARAMETRLC VALUES REFERENCE INFORMATION
53 1.48% aETA .000  CONFIG s.000 . SREF  3220.0000 $Q.FT,
1,958 RUDDER .000 ATLRON .080 ;:E: ::g:-gggg ::-
O 2.99%0 ORBINC .000 DELTAZ .120 XMRP .0000 ’
D 4,980 RUDFLR 14,000 ELEVYTIR ., 000 YMRP .0000
ZMRP .ao00
SCALE  100.0000 PERCNT

Ty 1ASSARAAGARAAERALEARAAR) MASAAR AR AR LARE AR 1‘ 0 i aRRRIERARIAARLAARALARARNAEAARARIAAAALEN LLARRASRANRRAREIAARALARASLRAN)
0.8 : : = -1
: n 0-8
0.4 T SR - ]
- YA ] 0.6 :
0.0 ¢ = N
z £ 3 ]
° : ] 0.4 1
L - »
-0.4 F L~ = - - i
C g 3 - B
"‘0-8 : : 0.2 -
ctddpe it e paadant e e datatiddsiagalbpjaayis —
{2 -8-4 0 4 8 - 4
ALPHA 0.0
' S ARRAN AR IR RS EALE ANRS RN LARE ARAS RANE LRAE LARD RERE R z C ]
E 30 - 4
8% E )
3 3 -0.2
6% A { ]
' 4
-4 E 3 -0.4
2ET R : - ]
x £ . 3 L
o OF S Cariis . heT ;
E N 3 1 i
".2 3 3 = -
E 3 -0.8
“-4 g g . -
-BEITTEIY 0 e 8 12 Rt IR - B S S S| R S S
ALPHA CLM

“GTABILITY CHARACTERISTICS - RETRO REMOVED FROM EXTERNAL TANK NOSE, 01T3S!
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MGFC 545 (1ALl MOD ATP Lv-(013(TS)(S1) (A72301)

SYWBOL MACH PARAMETRIC VALULES . REFERENCE INFORMATION
8 .801 BETA .a00 CONFIG s.000 SRE$ 3220,0000 SQ.FT.
L8501 RUDDER ,8a0 ATLRON .00o LRE 1328,0000 IN.
o] 991 ORBINC L0000  OELYAZ .120 35:: “”;gggg TN
il 1.192 RUDFLR 10.000  ELEVIR 000 YMRP .0000
ZHMRRP . 0000
SCALE  100.0000 PERCNT
.28 UI' LAAR RAARAARARALI I'I‘ll' TITYTTVV RV YRFEARITRRTITN l'll_ .18 IS RAARAREARARIRARR AR RARARARLRA R RRARARL] Trryry
: ; - E
e 23 E = : F . 17 E 3
- DN . 16 - \(\ .
'24 v 3 L1 - ‘ - \‘D—o\ u
F 6/C h . 5 o ! " . 3
A ~ . . - ° E
.23 t TN \E . - E \EJ——'D\:]\ \\ 3
2, 3 3 14 F N =
22 1 N : - N | o N 3
" ] . 13 L \Ar/‘I = 1 e
o < : 3_4‘ :11
.21 . C R 3
- - 12 ST 3
20 T - A1 E ~&
o ] = 3
b IS ol -1 L3 10 = :
o -~ - -
L . - -
< a A jo r Q | [ .
S .18 T / N < .09 ¢ N ._& B
r \A A\ 19 C 1 3
- e C . -
17 : . .08 ¢ ol .| -
C kA\ 3 = Q|
- ] .07 £
. 16 - \ﬁ\ = - E
E /0\{)/‘ X Ny ] .06 .
. 15 L ';'\ TN ] = 7
E &Q i . 05 " .
.14 L \ - C m
: b : L ] 04 p— -
A3 F . - .
. \tk ] .03 F .
a8 -1 - -
o - - 1
.12 E 110 .02 £ .
SRR - RS - Ll S S I V) (01 TSI Y e 12
ALPHA ALPHA

) STABILITY CHARACTERISTICS - RETRC REMOVED FROM EXTERNAL TANK NOSE, 0175S1
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CAF

MGFT 545 (1A1J MDD ATP LV-[O1)(TSI(S!)
LY HBOL MACKH PARAMETRIC VALUES

o . 1.46% SETA .o0n CONFIG $.000
2& 1.9%8 RUDDER 000 ATLROM Relsle)
<> 2.990 ORBING .000 DELTAZ .120
[j 4.960 RUDFLR 10.000 ELEVTIR 000

.28 U" LA lll'll’] AR AARAABRARE LAARARREALAA AR LA ll:

25 Tt .

* - : ROma ]

24 : O\Q—CHB/:\O/O’ ‘T\') .

. - FAN fi* -

= % -

- —~A /A/ \ .

. 223 L 'z i

- N4

22t .

21 T -

C 0’4>\Q‘ p

.2(’ - ‘<L§ -

.19 £ c\ ~o\o\ .

18 - 3\ \Z\o ]

L] 17 : :l\ :

.16 : Q\ :

C EL[\ ]

.15 .

s b\ﬁ ]

.14 . -

- ]

13T .

12 £ .

. 1 1 : 13&1 f:‘{llA l;f ]i; 4.4 Ei. lAl‘altlJ‘ éii lli i?‘

ALPHA

CAB

.18
.17

.16
.15
.14
.13
.12
.11
.10
.09
. 08
.07
. 06
.05
. 04
. 03
.02
.01

(A72301)

REFERENCE INFORMATION

SREF 2220.0000 SQ.
LREF 1328.0000 TN,
BREF 1328,0000 IN.
XMRP Rsislslal
YMRP 0000
ZMRP 2000
SCALE 160. 0000 PERCNTY
1880008 AR RAESEREREAREAL 1R AR LA AN RAEELE
o
NGB
D~CP(M1}~Gk{

HTTTTTTd IREASARRRE AR AR RN AR AR AN RN R AR R R AR R AR R A R R N A R

ISR NN NN NN T TN I NN AN E RN NS NN RS IR NN T AN AN IO NN S SN

STABILITY CHARACTERISTICS - RETRO REMGVED FROM EXTERNAL TANK. NOSE, 017351

A
hﬂ% A A A

= A e & 1Y

s O & 2OS VU DX DN
Ao dasalaig IIF Tilk 1 1:]_1‘.1 XL L s
-12 -8 -4 0 4 8 12

ALPHA

PAGE 26
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DCCN)

OCCLMI

MGFC 545 (IAL) MDD ATP LV-(313(TS5)(S!2

PARAMETRIC VALUES

(8723012

REFERENCE TNFORMATLON

SETA noo CONF1G 5,000 SREF 3220.0000 8G,.FT.
RUDDER .000  ATLRON .006 ;:5: }:;::gggg {::
ORBINC .000  DELTAZ .120 XMRP .on6n
RUDFLR 10.000 ELEVIR .000 ;::: .gggg
SCALE 100:0006 PERCNT
L0682 § fD/L*\
. 058 ﬂ///lj A\ g
| S L 3
. 054 AN E
~C 3
= E
. 046 :
Y E
.. 042 )\\\ E
.038 § N
1 034 gttt e,
MACH
-. 006 § ——
% L E
-.010 ¢ ~
E /. E
1/
bl ) 014 ; . é
e / %
e
3 \ /
é Vg
022 3 A A A A i 3 4 l?.}/l-li i i A A A A A i A i A A i A e L A 1 i i L 1 rl A 1 L L 1 3
T 0.0 0.9 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.9 5.0
MACH
STABILITY CHARACTERISTICS - RETRO REMOVED FROM EXTERNAL TANK NOSE, Q175St
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CNAFO

CAFAFQ

Mar o

242 (IALT) MOU ATP LV-(0120T0J)(51)

PARAMETIRIC VALUES

BETA 000 CONF1G 5.000
RUDDER . 000 ATLRON 000
ORBINC . 800 DELTAZ 120
RUDFLR 10.900 ELEVYIR Nalalal
7K
-.030 E 2 \
Y
i \
- 05(] EV C{ \
f X o
T \ o
’.070
f — 5
L1l
-, 090 1
|
;ANNE AN .]lll 111 L i Lidb)pigy
- U0 T 2t 0 3.0 4.0 5.0
MACH
.28 :lli IREEE LR R EEREEEEEAEAR AR AEREERAREERE LARE) lll:
] . 3
22 ¢ \\ 3
3 N :E
) : Eg
.20 £ E
E 50
] | 3
.18 E P \E)
18 b
N S I M I B Y
MACH

Lo/7c0UL)

REFERENCE TNFORMATION
SREF 3220,0000 5a,.FT.
LREF 1328.0000 IN,
BREF 1328,0000 1N,
XMRP . 0060
YMRP 0000
ZMRP .0000
SCALE 100,.0000 PERCNT

STABILITY CHARACTERISTICS - RETRO REMOVED FROM EXTERNAL TANK NOSE, C1T5S1

.16 E'lll LR R IR ARRABE AR ARRARRAARE AR A AR AR TTIE
14 £ JD\
2
0TIy
.08 ET S
.06 E
04 F 0
: d 3
3 . | 3
.02 Ell"l patigeeied e en o yanpreapyaiiitd nn}ﬂé\
0.0 1.0 2.0 3.0 4.0 .
MACH
Elll LA ERRA ERERERARAELERARSAANE LA EARARE AR
.090 £
.070
]
P %
050 15
: 1 =3
| e
030 3 7 !
N pd E
L7 —
L L 1 B
MACH
PAGE o8



OAYA SET SYWBOL CONFIGURATION DESCRIPTION

CAP2301 ) %Q

(ATZSUR)

arzsosy O
0.8

0.4

0.0

CN

"'0.4

‘008

.8
.6
o4
o2

CLM
o

‘02

MSFC 548 (1A1) MAR ATP BL ORBITER-(O%)
MSFC 543 (TAY) NAR ATP B ORBITER-(O1)
MIFC Na% (TA1) NAR AYTP BL ORBITER- (O%)

-4
-.5

STABILITY CHARACTERISTICS

(AIMACH

pIY 1IZRAEARARAREARGRARAEASR) LELEAREE RAAS LA LABEARAR AR
o '3
o 3
o -y
- M :
: LA 4 :
s ' 0 3
" A - .
A’y ,ﬂ n/ﬁ ]
+ 4 > i -
- o™ o .
: A =
" A

E (O

arderp i gl sibpgo e g eerdgeadepidpangey
-12 -8 -4

ALPHA

_I"l IRARREEIAR R AR R A AR AR AR LEAR R Z A AR R BAR AR R LAl
3 <*~c“) ?
s oL

3 A E
3 -~ E
= A TN =
3 h =
E NA E
E m N 3
E E
3 1=

E . - %
3 \f el

E' ] A u\r\

3 |}
=IJ Lid ALL%IAA PSSP TS PN FENSFREY NN W] Middspal dis IA:
2 -8 -4 0 4 g 1

ALPHA

= .60

CN

RUDDER AILRON RUDFLR ELEVYTR REFERENCE INFORMATION
000 .000 10,000 D00 SREF 3220,0000 $4.FT,
Q00 L.000 10,000 $0G.000 LREF 1328..0000 1.
000 .000 0,000 +20.000 BREF 1328.0000 IN,

XMRP .Q000
YMRP .0000
IMRP .gooa
SCALE 100,0000 PERCNT
1 N 0 PTI LA A BRI RS R N R LA AR AR L R RLAR EITT‘!'ITT'I HYJ
o -t
- -
0.8
e -
- -
0.6
L ) -
0.4
- .
- -
0.2
- -
0.0
-0- 2
i o -
dr
- 0- 4 l— /
"0. 8
- -
-0- 8
- -~
PETYIURUVISUTHI PRTTUTUNTE SUUTRURIVE URTRU ATTEY IUNY UVTU FYNCH IUUFE PR UL VFUY
,1.0 08 - (] -2 -0 -.2 --4‘18
CLM
PAGE 33
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DATA 3EY SYWAOL CONFIGURATION DESCRIPTION RUDBDER ATLRON RUDFLR  ELEVTR REFERENCE INFORMATION

CN

CLM

(ATRSO1) 8 © M3PC 343 (1A1) NAR ATE BL ORBITER-(O1} .0no L0000 10,000 .0G0  SREF 3220,0000  30.FT.
tATESOR) MIFC 348 (1A1) NHAR ATP 8L ORBITER~(O1) .06o 000 10,000 10,000 LREF 1328,0000 IN.
1a?2303) O MSFC S48 (IA1) NAR ATE BL ORBITER- (01} .000 ,000 10,000 -20,000 BREF 1328,0000  IN.
XMR® .0000
YHRP .6000
IMRP 0000
$CALE 100.0000  PERCNT
LA ARARARAR RAAL AR AR AR AARL ARARAARAAR AR AR AR L 1. 0 LU ARSI AR R A MRS R RRALERARIASALAN EREAARNTAN LARRARLAAS Ulll‘l”l Ty
- - i -t
0.8 - - = B
C 3 0.8
0.4 L & - - o
g “ . - - -1
g A7) aF ; 0.6
0.0 /Achk : Z o) i
o /‘ ~ 3 i ‘/ i
F Ao o] : 0.4
"014 - A’f g 3 = = -
o Y ’{.3‘ m = <
T - L A
: <] 3
Pou A
‘0-8 o 0 e - 0.2 - .' -
uﬂfm [TRLINTRATIOnn| [NTIEYRURTINANTR FAR1 AU IV - -
12 -8 -4 0 4 8 12 B f ]
ALPHA 0.0 ﬁ?
Eil IR AN RANIAREEREARERARE LN EEEE LR LR L LR BARE LK 5 - ./ -
8% i ,£ ]
3 A ; -0.2 p ?,
-4 o -
-6 = A E A
PN Ay E o (; .
4 3 Lk‘h E 0.4 = /E .
* 3 &\A b L E T L d' = _,
3 =Y X g E
2=E A = - H
*<E AL Y 3 - ( R
3 . E -0.8 A
A “fel : T !d )
3 R - E - : 1
-2 A - | ]
E | & ; —0-8 g
-.4% 3 i J ]
3 g S i
_.8 ~UUE UUTE SUSTUSNENNTHIENENTW] FETENSU VNI U YU INETEETE FEY _1. 0 AsbacasiaasadazsidacsidocaatiasatassstsadaNangatasdadaspitaasadasiadptay
-12 -8 -4 0 4 8 12 .8 .6 .4 .2 .0 -.2 -.4-.5

ALPHA CLM

STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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GATA 2¥T SYMBOL CONFIGURATION DESCRIBPTION RUDDER AILRON RUDFLR ELEVTR REFERENCE INFORMATION
CATESOL ) ] MSFC 543 (1A1) NAR ATE BL ORBITER- (01) = ,000 000 19,000 . 000 SREF 3220,0000 S$Q.FT.
LAPESOR Y ﬁ WMAFC 342 (TA1) WAR AYP BYL ORBITER-(O1) .000 .Q00 10,860 10,000 LREF 1328,0000 N,
LATESDY) O HMSFC %243 (1A1) NAR ATE BL ORBITER- (Oi) Mislsia) L0085 40,000 -20.00C BREF 1328,0000 N,
XMRP , 0000
YR P . 0000
IMRP Malaiats]
SCALE 100.0000 PERCNTY
,TY LA S0 RS AR AR AR AR AR AR AR AR A AL LE AR AR AR R LA i' 0 isdiaathiiditidiii i AL R A A AR AR LA LLA R TTITEYRR Y
: : g —
0.8 - L .
E o fon -
r /(;( = 0.8
- - — b
0.4 ¢ 33 - L -
- rd\d - - _
: Y. o E 0.6
0.0 ¢ ?/ﬁT " - -
- ] D . b -
z . N’/— A 3 N i
0.4% O« ] 4T ]
Tt O |of ] /
L Mﬂ A/G‘ m ™ ﬁ
of of 3 {
-0.8 L 0.2 ‘ a
. L o L .
|8 TR ENS N INER Nl NI AN RN FRINTR SRR NNN] I.l- a 5 -1
12 -8-4 0 4 8 12 - ) :
‘ ALPHA 0.0 f
_]i (ZS N EREE EERE RN LA AL R RAR LA RR AR R LA LA AL lll: 5 r_ o -
L TN - // ]
E- 0 3 0.2 6f
8 5 E L 6 .
. 3 L ‘0\\ E L -
4 £ = SNERALN E - {f ’
. % A LJ\\{-\A v \ % "'00 4 i ]
Y- AL DN N 3 i : -
. N ; L ]
U E Na VA E i IE/ i
5 M\ YOl E B i
e KNl E /
=5 " = "0.8
4 - '\ = " d B
TetE 3 - .
5(1 14l AAd L ik -4 4 A3 o IS UL AL did A i Al ISV E Tll tidsdecarladaddadaslda t i baliidill IRTEY FYPUNETURENINERINNININNTFN IS ]
R - R - S B I 12 ot I S S B RS« R R R -
ALPHA CLM
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DATA BEY AYWAOL CONFIGURATION DESCRIPTION RUDDER AILRON RUDFLR ELEVTR REFERENCE INFORMATION

CN

(AYESOL * g MEFC 343 (1A1Y NAR ATP BL ORBITER-.O1) .000 .000 $0.000 .000  SREF 3220,0000 $Q.FT.
tATYESOR MSFC 343 (1A1) NAR ATP 8L ORBITER-(O1) .000 .000 t0,000 40,000 LREF §326,.0000 N,
tATESCY) e MSFC 343 (IAY) NAR ATE 8L ORBITER- (O1) .000 .000 10,000 -20.000 GREF 1328 ,.0000 1IN,
XMRP .0000
. YMRP .0000
ZMRP .0000
SCALE 100.5000 PERCNT
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- 2 - 8 - 4 0 4 8 12 n8 .6 -4 '2 .0 ".2 "-4—-6
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STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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DATA MEY 3YRBOL

CN

CLM

(argaagy )
(aresory 0%
caresoyy O

0.8
0.4
0.0
-0.4

"0-!3

.8
.6
.4
o2
.0
-2
-4
-.6

#H3FC 343 (TA1) NAR ATP BL ORBIYER- (O1)

CONFIGURATION DESCRIPTION

HSFE 548 ({A1) RAR ATP BL ORBITER-(O1)
MEFC S2% (1A1) NAR AT® BL ORBITER- (O1)

ARRAREAR ARSI IR AARASARAL AR LA A AR ARARERA AR RARE LA
- 3
- -y
- 0| 3
b i -
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- e
- -
- -
- -t
A -
o 2
= ; -
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L.“.“qulu.“.“.“.“.“.“.“...“E
ALPHA

CN

RUDDER AILRON RUDFLR ELEVTR REFERERCE INFORMATION
.000 ,000 10,000 ,000  SREF 5220.0000 Sa.FY.
000 .000 10,000 10,000 LREF 1328,0000 - IN,
Ralale) .000 10.060 =-20,000 BREF 1328.0000 IN.

XMRP .20G0
TMRP .0ooo
IMRP 0oo00
SCALE 100,0000 PERCNT
1 . 0 A a Rt ARt LA AR AR AL R AR AR AARIAN LIARNRIRRSRIER] RERS LALRE AN
o B
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* 08 L] L] L] . 0 "-2 "|4 "-6
CLM

STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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CN

CLM

DATA SEY s8YmaOL CONFIGURATION DESCRIPYION RUDDER ATLRON RUDFLR ELEYTR REFERENCE INFORMATION
TATRSO0L ) g MSFC S48 (1A1)Y RAR ATP BL CRBITER-(O1) ,000 , 000 10,000 ,000  BREF 3220.0000 $Q.FT,
{AYR30OR) MAFC 349 (1A1) MAR ATP BL CRBITER-~(O1) .000 .000 10,000 10.000 LREF 1324.0000 IN.
tATE30)) & MAFC 343 (1A1) NAR ATP BL ORBITER- (O1) ,000 .0oo 10.000 -20.000 BREF 1328,0000 IN.
XMRP 0080
YMRP . 0000
ZIMRP ., 0000
SCALE 100, 0000 PERCNT
LBEAAARARARAARE LA AR AR LAARAARARZA] [llTlll’ \adsigl 1 . 0 LA R R R A LA AL LR LR A LA BALAS LA AR R EAR AR LEALS !IH‘{
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ALPHA 0.0
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"STABILITY CHARACTERISTICS - ORBITER ALONE, 0!
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CAB

CAF

CATA BEY BYWBOL CONFICURATION DESCRIPTION .RWDER AILRON RUDFLR ELEVTR REFERENCE INFORNATION
CAYRSOL) 9 HSFC 84% (TA1} MAR ATP BL ORBIYER-(O1) .. 000 .000 10,000 +000  SREF 3220.0000  S@.FT.
LATREIOR) HIFC 345 (1AL) NAR ATP BL ORBITER-~(O1) .000 000 10,000 10.000 LREF 1325 ,.0000 IN.
{ATRI03! O uarc 448 (lA1Y NAR ATE BL ORBITER- 4O} . 000 . 000 10.000 -20,000 BREF 1328.0000 IN,
XMRP L0000
YMRP . 0000
ZMRP . 3000
SCALE 100.0000 PERCNT
. 060 2 LI § Tt t 1 L e | ™ 1 Tt L | -t —tt 1t =11 T
.050 £ ;
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STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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DATA ALY avsBOL CONFIGURATION DESCRIPTION RUDDER AILRON RUDFLR ELEVTR REFERENCE IWNFORMATION

CAF

{AYRS0OL ) 9 MSFC 343 (1A1) NAR ATP BL ORBITER- (O1) .000 .000 10,000 ,000  3REF 3220,0000 $Q.FT,
CAYRADY) MAFC 343 (TA1) NAR ATP BL ORBITER~- (O1) .000 .000 10,000 10,000 LREF 1328.0000 in,
(AT2303) O MAFC 3493 (1A1) NAR ATE BL ORBITER-(O1) .0oo .000 10.000 ~20.000 BREF 1328,0000 IN.
. XMRP ,0000
YMRP .Qpao
IMRP .Q00c6
SCALE 100,0000 BPERCNY
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STABILITY CHARACTERISTICS - ORBITER ALONE. 0l
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OATA BET HYWMBOL CONFIGURATION DESCRIPTION RUDDER ATLRON RUDFLR ELEVYR REFERENCE TNFORMATION
LATZEDY ) E’ ®APC 543 (TA3) NAR ATE 8L ORBIYER-(O1) .000 .00 19,000 , Q0o SREF 3220.9000 3Q.FT.
LAFPEI0E ) WSFC 345 (1A1} NAR ATRP BL ORBITER-(O1) .000 .000 19.000 10.000 LREF 1324,0000 IN.
{ATEIO3 ) O HLFC 223 (1AL} NAR ATE BL ORBITER-(O1} ,000 .eao t0,000 -20.000 BREF 1328,0000 IN.
XMRP , 06000
YMRP . 0000
ZMRP 0000
SCALE 100.0000 PERCNT
N 080 E“F_T t Tt -t T ™t T H T 1 4 t Tt 1 11 T 5 3
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OATA BEY SYMBQOL CONFIGURATION DESCRIPTION RUDDER AILRON RUDFLR ELEVTR REFERENCE THFORMATION

(ATESOY ) Eg MSFC S48 (LAL) NAR ATP BL ORBIYER-(O1) .000 .00g0 10,000 .000 SREF 3220.0000 Sa.FT,
LAYZ3OR) MBPFC 548 (1AL)} NAR AYP BL ORBITER~(O1) .00 ,060 10,000 10.000 LREF 1324.0000 N,
LAT230D) o WMSFC 543 (1A1) NAR ATR BL ORBITER-(O1) ,000 ,000 10.000 -£20.000 BREF 1328.0000 IN.

XMRP .0ao00

YMRP .0aooo

ZMRP .Qoao
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SCALE £00.0000 PERCNTY
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STABILITY CHARACTERISTICS - ORBITER ALONE. Ol
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DATA AT SYMROL CONFIGURATION DESCRIPTION RUDDER AILRON RUDFLR ELEVTIR REFERENCE INFORMAYION

CAB

CAF

{ATES0L) g HAFC %48 (TA1)Y NAR ATP 8L ORBITER- (O1) . . 000 .8060 10,000 .000 SREF 3220,0000 8$Q.FT.
LAYR2I0E) HAFC 54% (1A1)Y NAR ATP BL ORBITER-(O1) . 000 000 10,000 10.000 LREF 1328 .0000 IN.
(ATR23C3) <> wWSFC 545 {(f[Af) WAR ATE BL ORBITER- (D1 .000 000 14,000 -20.000 BREF 1328.00C0 1IN,
XMRP .0000
YMRP .3000
IMRP .Q000
SCALE 100,.06C0 PERCNT
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STABILITY CHARACTERISTICS - ORBITER ALONE, 0!
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DATA JET aYMBOL COMNFIGURATION DESCRIPTION RUDDER  AILRON RUDFLR ELEVTR REFERENCE INFORMATION

CAF

CATRSOL )Y g HAFC 548 (1A1) NAR AYR BL ORBIYER-(O1) . ,000 .000 10,000 .000  SREF 3220.0000 SG.FT.
taATRSOR) MSFC S45 (TA1) NAR ATPE BL ORBITER-(O1) . 000 .000 1G.000 $0.000 LREF 132e.0000 IN.
(ATE303) O MSFC 3435 (TA1) MAR ATP BL ORBITER-~ (01} .000 .000 10,000 -20.000 BREF 1328,.0000 IN.
XMRP .oooo
YMRE .3000
IMRP .000a
SCALE 100,6000 PERCNY
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STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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B(CN)

DCCLM)

(gresap)

DATA SEY STHEOL CONFIGURATION DESCRIBPTION RUDDER AILRON RUDFLR ELEVTR REFEREMCE INFORMATION
tsrzo1) 59 MSFC 34% (1A1) NAR ATP BL ORBITER-(O1) 000 .000 10,000 .000 SREF  3220.0000  SQa.FT,
MSFC 845 {1A3) NAR ATE BL ORBITER-(01) 008 .o0D 10,000 10,000 LREF  1328,0000  IN.
(B72303) O HSFC S45 (1AL} NAR AYE BL ORBITER- (O1) .000 ‘000 10,000 -20.000 BREF  1328,0008  IN.
XMRP .0ona
YMRP . 0000
ZMR P Malsialal
SCALE  10D0.0000  PERCNT
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STABILITY CHARACTERISTICS - OGRBITER ALONE, 01
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OATA SET avmBoL CONFIGURATION DEICRIPTION RUDDER AILRON RUOFLR ELEVTR REFERENCE IHNEORMATION

tares01) 8 HMEFC 549 (1A1) NAR ATE B ORBITER- (Of) 000 Malals] 10.000 . 000 SREF 3220,.0000 8G.FT.
(BYESOR) HEFC 845 (1AL} NAR ATP BL ORBITER-(C1) .000 .000 10,000 10.000 LREF  1328.0000 (N,
taresol) 0 NAFC 549 (TA1) NAR ATP BL ORBITER=- (O1) ., 000 .009 t0.000 ~-20,000 BREF {328 ,0000 IN.
XMRP .00D0
YMRP Ratalulal
ZMRP 0000
SCALE 100 .00C0 PERCNT
.20 trrl%ln IRREAARAAASEERARAAARNEE AR REZARE] nr: .050 N EEAREEEAREANEGL RSN RRRERAG AR AREARERRRE] HHS
AN : 3 R :
10 ¥ 4 g F - E
3 e N — . 040 £ ]\ E
- = -
A s 3
.00 ¢ — -T;L_-Eh 2 3 /é \ E
E ad q 3O 030 E 47 Q& 3
[»] - 5 " L - 2
u. .10 g ﬁ < -
-« 3 =) - K =
& 3 / Y 020 £ =
© -e20F q° - E 16 NN E
_.30E d/ é 010 - ~ 3
: ' 3 ) - N E
hlll 2 Loardpn o ar gt abonsabaeartsesiy 000 «ISGNEEFE NN NI NNEEN AN NN Ilu ti1 34 tdttidt
0- 1. 2.0 3.0 IO 5.0 * 0- 1- L] 0 3- 0 4- 0 5! 0
MACH MACH
rryreni R IRRER RARAEARARERARARRAR R RARAR LRI ’_Tll LA DA A R RN RA NS L R llll-‘
. 12 N ) _:_ '40 -t v v\ ;
s RN 3 E fi 3
10} Jé’A 4 ; 30 \
3 a = 3 \ 3
© VAR EPS .20 £ 3
L_E 008 3 é '] T~ — - L(L g K E
N o P C [~ -ﬁebz E \ 3
- : 4 ——— ] - 10 E o
(& 08 4 / - “&U * - : ¢
. 9 N 4@ -
3 / \CJ E - \\ h {3
E d } E . 00 - ,,.——L 3
041 Jo E 3 /& A—E—] 3
<0207 TR T s 0.0 1.0 2.0 30877406757

MACH MACH

STABILITY CHARACTERISTICS - ORBITER ALONE, 01
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BATA BET aYMAOL

CN

CLM

CORFIGURATION DESLRIPYION

tAYZLDY Y Q MEFC 548 (TA1) MOD ATR Lv-(T3)/ (Ot}
t{ATRIDE2) HSPC 34% (IA1) MOD ATP LV-(T3)/(Ot)
CAY2I03) O MIPC 545 (A1) MOD ATP LV-(T$)/(O1)
(ATZI04) T MSFC 348 (TAL1) HMOD ATP LV=(T3)/(OV)
(ATEIOS) .5 MSEC S4% (1A1) MOD ATP LV=(T3)/(01)
(AT2106) [\ MSFC 343 (1A1) MOD AR Lv=(T3)/(01)
SULBU LM U UAY LRELI A A4 IR 1ER ARER ARERY AR ECARUNIRRLIARLY: LRESIRILS
. 30 e =
3 :
. 20 - -
W10 E 3
.00 w ~ ﬂj
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- 3
b ] 20 o E
30 Elll TSI lllq‘lill sty i et el e sl daen bes
T - 4 ¢] 4 8
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STABILITY CHARACTERISTICS - EXTERNAL TANK IN PRESENCE OF CRBITER., T3/01

{AIMACH

.60

ORBINRC . DELTAZ RUDFLR  X-SRE REFERENCE INFORMATION
.000 .i20 10,000 SREF 3820.0000 8Q,.FT.
- =-1,200 .120- 10,000- LREF 1326,0000C ™.
1.3500 120 10,000 BREF 1328,0000 IN.
.ooa 240 10,000 XMRP L0000
=-1.200 .240 10,000 YMRP ,0000
1.500 240 16,000 ZNRP ,0000
SCALE 100,0000 PERCNT
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DATA QET AYMEOL CONPIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR Xx-8RB REFERENCE TNFORMATION
LAYR104 ) g MAFC 543 (TAL) MOD ATP LVv={T3)1/(01} ,000 .120 10,000 SREF 3220,0000  34.FT,
tATRIOR)Y MAFC 343 (IAL) WMOD ATP LV« (T3)/(01) -1.200 .120 10,000 LREF 1328,0000 IN.
(A7R2103} g MIFC 343 (IA1) MOD ATP Lv=(T3}/(O1) 1,500 120 15,000 BREF 1328,0000 1IN,
(AT2104) WMIFC 343 (TA1) MOD ATP LV~ (T3)/(O1) .000 .40 10,000 XMRP 0008
CATRIDS) 13 MAFC 343 (TA1) MOD ATP LV~ (T3)/(O1) ~1.200 .240 10,000 YMRP 0000
CATEI08) ) WMSFC 543 (IA1) MOD ATP LV~ (T3)s(O1) 1.500 .240 10,000 ZMRE .0000
SCALE 100.0000  PERCNT
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OATA 3T 3YWMBOL CONFIGURATION DESCRIFTION ORBINC DELTAZ RUDFLR X-SRB REFERENCE INFORHMAYION

CN

CLM

(APE101) Q RIFC S48 (IA1) HOD ATP LVv-(I3)/(O1) Gen 120 0,000 SREF 3220.0000 SQ.FT,
(ATRIC2) L HIFC S48 (1AL} WOD ATE LV=-(T3)/{0O1) 1,200 120 16,000 LREF 1328,0000 N,
tarziossy QO HSFC 5435 (1A1) WMOD ATP Lv-(T3)/ (01} 1.3500 .120 10,000 BREF 1328,0000 IN,
(AT2104) 1 HIFC 543 (1A1) MOD ATP LV-(T3)/(01) .000 .240 10.000 XMRP .aoon
LAT21035) T}. MSFC 34% (1AL} WOD ATP Lv-(T3)/ {01} -1,.200 .240Q 10.000 YHRP 0000
LAYZ108)} D HMIFC 3435 (IAL1) MOD ATP LV=-(T3)/ (0% 1.300 240 10,000 IMRP .00090
SCALE 100.00600 PERCNT
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DATA SEY 3YWBOL

CONFIQURATION DEICRIPTION

{ATR2101) g MAFC 3435 (1AL} WOD ATE LV-(T3)/ (01}
LATRIO2)Y MSFC 943 (TA1) MOD ATP LV-(T3)/(01)
(ATELIOX) Q MSFC 5435 (TA1) WMOD ATP Lv-(T3}/{01)
(ATE2104) ! MSFC 343 (I1A1) MOD ATP LV-(T3)/(01)
LAT2103) S MSFC 3545 (TALY MOD ATP LV-(T3)/(01)
CATZI06) Y MSFC 8545 (1AL) WOD ATP Lv=-(T3)/(01)
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1021

ORBINC DELTAZ RUDFLR X-3RB REFERENCE INFORMATION
.aao 120 10,000 - SREF 3220.0060 8Q.FT.

-1,200 .120 10,000 \.REF 1328.0000 IN.

1.500 420 10,000 BREF 1328.0000 IN.
, 000 .240 10,000 XMRP .0000
-1,200 .240 10.000 YHRP .0000
1.500 .240 10,000 ZMRP M alsls]al

SCALE 100.0000 PERCNT
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e

TAYA SEY ZYRBOL CONFIQURATION DESTRIPTION ORBINC DELTAZ RUDFLR X-SRB REFERENCE INFORMATION
LATR101 Y g HMEFC 343 (TAL) MOD ATP L¥-1T3)7(01) Pyeialal +120 10,000 ' SREF- 3z220,0000 $G.FT.,
LAPRLIG2)Y 4 HAFC 345 (1AL) ™MOD ATP LV~ (T3)/7(01) -1,200 .120 10,000 LREF 1328,.0000 1N,
CAT2103) Q MEFC 343 (TALl) WOD ATP LV« (T3)/ (01} 1.300 420 10.000 BREF 1328.0000 IN,
(AT2104) " MEFC 345 (TAL) MOD ATP Ly- (T3 /(01 .000 ,240 10,000 XMRP .2000
(LAT2105) .S MIFC 348 (TAL) MOD ATP Ly-(T3)/ (Ot} -1.200 .240 10, 000 YMRP .0ong
CATEI06) Ty WS5FC 845 (1A1) MOD ATP LY- (T3)/ (O} 1.500 .240 10,000 :'CH:EE 100‘3333 PERCNT
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BATA 2EY SYMBOL

CAY2101) E?
LAT2102)
LAP2103)
(ATZ104) |
(ATZ10S) g

(ATRLI08)

.10

.00

CN

"-10

“020

e 30

.16
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.04

CLM

.00

e 04

|} 08

CONFICURATION DESCRIPTION

CN

S48 (1A1) MOD ATP LV=(T3)/ (O
343 (1AL) MOD ATP LV¥~(T3}/(O1)
343 (TA1Y MOD ATP Lv-(T13) /(01
345 {1A1) MOD ATP LV=-(T3})/(O1)
343 (1A1) WOD ATP LVY=-(T¥)/(O1)
34% (TA1) MOD ATR LV=-(T3) /(01
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ORBINC DELTAZ
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RUDFLR REFERENCE INFORMATION
.120 10,000 3220.0000
.120 10,000 1328.0000
120 10,000 1324,0000
+240 10,000 . 0000
.240 10,000 Rsialals]
.240 10,000 Malelale]
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NS REAERRAN AR IRRRARE
— —~
b -4
- -
- -
- .
- -
- 3
i i id bd L b i i Li edrd.

STABILITY CHARACTERISTICS - EXTERNAL TANK IN PRESENCE OF ORBITER, T3/01

(FIMACH

1.95

PAGE




DATA LET _YMEOL CONFIGURATION DESCRIPTION
CATREIOL ) g HMSFC 3438 (LA1) MOD LY=(T3) /{01
LAYRIOR) MSFC 9437 (IA1) MOD LY={T3) /s {1}
tATR103) Q HSFE 543 {1A1} MO0 LV=(T3) 2 (08
CAP2104) i M3FZ 943 (1A1lY WOD LY= (T3 /7 (O1)
CAPRIOS ) 0N MSFC 543 (1A1) MOD LY-(T31/(O1)
(AT2E08) ) maFC 8345 (l1A1) wWOD LV=(T3) 7 (01}
U i e Tttt Tttt LLELi iR EAE1ALE] rng
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ORBINCZ DELTAZ RUDFLR X=5RE8 REFERENCE INFORMATION
.000 .120 10.000 3z20,0000 $Q.FT.

-1,200 120 10,000 1%28.,0000 IN,

1.300 120 10,000 $324,0000 IN.
2000 240 10,000 0000
-1 ,200 240 10,000 .0000
1.500 , 240 10.000 .oaea

100.0000 PERCNT
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DATA AEY AYMAOL CONFIGURATION DEACRIPTION ORBINC DELTAZ RUDFLR X~3RB REFERENCE INFORMATION
LATR2IOL) g HMAFC 3543 (1A1) WOD AYP Lv-(T3)/(0%) .000 .120 10,000 SREF 3220.0000 SQ.FT..
{AYRIOR ) HAFC 545 (1A1) MOD ATE Lv-(Y3)/(01) -1,.200 120 10.000 "LREF 1328.0000 M.
(ATRI0Q3) g MAFC 543 (1A1) WMOD ATP LV=-(T3)/ (0%} 1,500 .120 10.000 BREF 1328,0000 IN.
{ATRITA4 ) KEFC 5435 (TA1) WOD ATP LV~ (TIH)/ (01 ,000 240 10.000 XMRP ,0ooa
CATEL0S) & MAFC 343 (1A1) WMOD ATE LV-(T3)/ (01} -1,200 . 240 10.000 YMRP .0000
{ATELOS) D MSFC 543 (1A1) MOD ATE LV-(T3)/ {04} 1,500 240 10.000 ZMRP , 0000
SCALE 100,0000 PERCNT
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BAYTA BET SYWBOL CONFICURATION DESCRIPTION ORBINC DELTAZ RUDFLR %-SR8 REFERENCE TNFORMATION
ATP LV-(T3)/(O1) . Q0o 120 10,0006 SREF 3220.0000 $a.FT.

CAB

CAF

(AYZ101) Eg MSFC 845 (1A1) wWOD
CAY2LOZ) MIFC S48 (TAL) WMOD ATE Lv-(T3)/(01) -1,200 .120 10,000 LREF 1328.0000 IN.
LATE103) 9 MEFC 545 (QA§) WOD ATE LV-(T31s(0%} 1,500 .120 10.000 BREF 1322.0000 IN.
(AT2104) fi MEFC 543 (LAY) MOD ATP LV- (T3 /(OL) .000 240 10.00C XHRP .0ao0o
(AT210%) WEFC S48 (TA1) MOD ATR LV=-{T3)/(01) -1.200 .240 10,000 YMRP .oooo
CATZABE)Y [\ MSFC 545 (IAL) MOD ATP LV~ (T3 /(0% $.500 .240 10,000 ZMRP . 0000
SCALE 100, 0000 PERCNT
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CAB

CAF

CATA 3EY SYMBOL CONFIGURATION DESCRIPTION ORBINC DELYAZ RUDFLR X~SRE REFERENCE INFORMATION
(AT2101) g MSFC 343 (LA1) MOD ATP LV-(T3)/ (0%} .000 .120 10,0900 SREF 3220.0000 $a.FT,
tarei0d) MAFC 545 (TA1) WOD ATP LV-(T3)/(Q1) -t ,200 420 10,000 LREF 1328.0000 IN.
LAT2103) Q MSFC 543 (LA1) MOD ATP LV-(T3}/(01) 1.300 120 10,900 BREF 1326.0000 IN,
LAYEZI04) '.:i MAFC 545 (LA1) MOD ATP LV-(T13}/(0O1) .0no 240 10.000 XMRP .0Qoo
CATZ2I0S8) MSEC 545 (1A1) MOD ATP LV-(T3}/(01) -1.200 240 10,000 YMRP .0aoo
(ATZIDS) D MSFC 5453 (LA1) WOD ATP LV-({T3)/(01) 1.500 .240 10,000 ZMRP . 0000
SCALE 100.0000 PERCNT
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OATA SET £YRBOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR  X-SR8 REFERENCE INFORMATION
LATRYION ) g MIFC 543 (Lal) WOl ATP LV-(T3)/(01) .00 .120 .10.000 - SREF 5220.0000  $Q.FY.
(A7E192) MSFC 343 (TA1) WOD ATR LV=(T3)/(O1) -1.200 120 10,000 LREF 1324.0000 IN,
{APRIOY) (O MAFC 548 ([A1) MOD ATE LV-(TH)/(O1) 1,800 .120  10.000 BREF 1328,0000 IN.
(AYE104) I MSFC 549 (1A1) MOO ATP LV=(T3)/(O1) 000 ,240 10,000 XMRP .0c00
(AT72108) TN MSFC 548 (TA1) MOD ATP LV« (T3}/(O1) -1,200 240 10,000 YMRP .0000
(AT21081 [\ MSFC 543 (IA1) HOD ATP LVY-(T3)/ (01} 1.500 ,240 10,000 ZMRP .0000
SCALE 100.0000  PERCNT
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CAB

CAF

DATA BEYT 3YMBOL CONFIGURATION DESCRIPTION ORBINC DELTAZ RUDFLR X-3RB REFERENCE INFORMATION
(AP2101) Q MAFC 549 (TA1) HWOD ATR Lv-(T3)/(O1)Y .000 120 10,000 SREF 32220.0000 8G.FY.
tATRIGR) MAFC 343 (LA1) MOD ATE LV=-(T3)}/ (O1) -1,200 .120 t0.000 LREF 1328,0000 N,
tAYR103) HSFC 543 (TA1) MOD ATP LV~(T3}/ (01} 1,300 .120 10,000 BREF 1328 ,0000 IN.
(AT2104) MSFC 3435 (IA1) MOD ATP LV-(T3)/(01) .000 .240 10,000 XMRP .0000
LATR10S) MSFC S48 (TAL1) MOD ATP LV-(T3)/(O1) ~1.200 .240 10,000 YMRP .0000
taT2108) [  MSFC 345 (IA1) MOD ATP LV-(T3)/(01) 1,500 .240 10,000 ZMRP .00o0
SCALE 100,0000  PERCNY
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DATA 3EY IYHBOL  CONFIGURATION DESCRISTION ORBINC DELTAZ RUDFLR  Xx-3R8 REFERENCE INFORMATION

CAB

CAF

LAPRIGL | g HAFC S43 (LA1) WOD ATE LV-(T3)/71(D%) 000 120 130,000 SREF 3220, 0000 $4,FT,
CATRZIOR) M3FC 548 (1A1) MOD ATP LV-(T3)7(O1) -1.,200 120 10,000 LREF 1328,.0000 TN,
LAP2103) g MSFC 343 (TAL) MCGD ATP LV=-(Y3}/(01) 1,500 120 10.000 BREF 1328.0000 IN.
CATRELD4 ) N H3FC 345 (1A1) HOD ATP LV=(TH)/(O1) .000 240 10,000 XMRP .0000
(APZ105 B MSFC 3493 (1A1) WOD ATP LV-(T3)/ (0%} ~1,200 240 10,000 YMRP .RCoo
CAT2108) D MEFC 343 (l1AL) MOD ATP Lv~{T3)7 (0%} 1,300 240 10,000 ZMRP .0000
SCALE 100,0000 PERCNT
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ODATA BET SYMNBOL COMFIGURATION DEACRIPTION ORBINC DELTAZ RUDFLR Xx-3RE REFERERCE INFORMATION

cAaB

CAF

(AY2101 ) 8 MAFC 348 (1A1) WQD ATP LV-(T31/(01) +000 .20 10,000 SREP 3g2C, 0060 $G.FF.
CAY2102) MEFC S48 (1Al MOD ATE LV-(T3}/(01) -1.200 120 10,000 LREF $1328,0000 IN,
(ATR103) O MSFC 543 (IA1) MOD ATR Lv=(T31/(O1) 1.500 L1120 10,000 BREF  1328,0000 1IN,
(ATZ104) | MIFC 545 (IA1) WOD ATP LV=(T3)7/(O1) .000 .240 10,000 XMRP .0000
CATE103) N WSFC 543 (A1) WGD ATP Lv-(T3)/(O1) ~1,200 .240 10,000 YMRP .0080
CATR108) [ MSFC 345 (IA1) MCD ATP LV~ (T3)/(01) 1.500 .240 10,000 ZMRP .0090
SCALE  100.0060  PERCNT
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GATA SEY 3YMBOL CONFIGURATION DERCRIPYION ORBINC DELTAZ RUDFLR  Xx-%RE REFERENCE TKFORKATION
(BF¥2LO1) g WAFC 543 (1ALS ROD ATP Lv-(73}/(O1} .000 .120 10,000 SREF 3220,0000 5Q.FT,
tBTELORY TTOMBFC 343 (1AL MOD ATP LV-(T3)/(01) «1,200 w120 1€.000 LREF 1328 ,0080 IN.
tar2103) O MSKFC 43 (141) MOD AYR LV-(T3}/(01) t,500 L1200 10,000 BREF 1326,0000 IN.
(BPZ104) . MSFC 243 (1A1) HOD ATP LV-(T3)/7(01) ,000 .240 10,000 XMRP . Bueo
tBP2108) % MSFC 343 {IA1) MOD ATR LV~ (TS)/(01) -1,200 ,240 10,000 YMRP .0000
(BPZ108) ) W3FC 543 (1A1) MOD ATP L¥=(13)/ (01} 1.500 .240 10,000 ZMRP .0000

SCALE 100.0000 PERCNT
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DATA SEY 2YMBOL

CONFIGURATION DESCRIBYION

(BATPRI0Y) g HWAFC 343 (TA1l) WOD ATP LV-(T3)/(O1)
sreioe) MAPFC 343 (IAL) WMOD ATE L¥-(T3)/7(O1)
(BY2103) Q MIFC 543 (TAL1) WOD ATP LV-(T3)}/(O1)
{B72104) [ MAFC 343 (TAL1) MOD ATP LV-(T3)/ {01}
{B7R2105) & HMAFC 543 (1AL) MOD ATP LV=-(T3)/¢(O1)
(RTR108) D MSFC 345 (IA1) MOD ATP LV=-(T3)/(0O1)
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STABILITY CHARACTERISTICS - EXTERNAL TANK

QRBINC DELTAZ RUDFLR X~SRB REFERENCE INFORMNATION
.000 .120 10,000 SREF 3220.0000  $Q.FT.
~1.200 .120 10,000 LREF 1329,0080  IN.
1.%00 .120 10.000 BREF 1328.0000  IN.
.000 .240 10,000 XMRP 0000
~1.200 .240 10.000 TMRP L0500
1.300 .240  10.000 IMRP .0oao
S5CALE 100.0000  PERCNT
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OATA SET YRS,
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STABILITY CHARACTERISTICS-EXTERNAL TANK 2 SRB IN PRESENCE OF ORBITER:-

(AIMACH

7% ]
345 (tav)
343 (1A1)
245 (1AL}
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543 (1AY)

U om0

CONFIGURATION DESCRIFYION

Ly=-¢T3) (883 2 ¢Oi)
LV=-(T3}) (32)7¢0L)
LY-(T3) (31) 7 (O1)
LV=- (T3} (81) 7 (0%}
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LYV-(T3) (51)/(O1}

(1AL

(1At}

ORBINC
.000
-1.200
1,300
000
-1.200
1.500

838323

LLRLE TRRL 1RA1 LA L

W\

T"‘i"l' TITEY I THTIR TYIT I Iy sTTIYy 1Ty

AT TNATRN AV RTTR IS AT N AL AT ERT TR ET ORI FTITI OO0

teRNRMRERIRAIR AALRE 10011

LA llll'lj]]jllli

3

LAAL] LLIAE LRELS LELL

CN

LARARRARAS RRRRARAAALRARRIBREAZERALNRRE AL

cantadpugnan o heraba s bnerhaandenndpoadsnadeieiby

BTryTYefeT

.60

e 35

.30

$ 235

.20

.15

.10

. 05

.00

) 05

-.IO

-.15

"0230

s 2%5

!
»
W
o

*

DELTAZ

RUDFLR
{9,000
10.000
10,000
10.000
19.000
1Gc.000

REFERENCE INFORMATION

SREF
LREF
BREF
KMRP
YMRP
IMRP
SCALE

LR

LA ARARAARRA)

mryrnt

TTTY

T1T1

TTT7

1
¢

TTTT

T

iy

LR

\ B

rrTT

TrTT

TTTT

rrrT

444

T

211177

141311311

1111

1t 1)

| | 111 1411 L 340 L3111 J |

1




BATA SET SYMBOL CONFIGURATION DESCRIPTION ORBINC OELTAXZ RUDFLR Xx-3R8 REFERENCE INFORMATION

CN

CLM

LAT2108) g MEFC 348 (1A1) ROD ATP LV-(T3)(81)/(01) Q00 120 10,000 000 SREF 3220.0000 sa.FT.
LATRL10W) MAFC 345 (1Al) WOD ATP LV~ (T3} (51)/(01) ~1.200 .120 10,000 000G LREF 1328.0000 IN.
(ATZ110) MIFC Sas (1A1) MOD ATP LV-({T3) (31)/(01) 1,500 120 10,000 .000  BREF 1326.0000 IN.
CATR111) MSFC 343 (1A1) WOD ATR Lv-(T3) (51)/(O1) 000 240 10,000 .00o0 XMRP .Gooo
tATZI12) HIFC 343 (IA1) MOD ATP Lv-(T3) ($1)/ (O1) ~1.200 240 10,000 .000 YMRP .0ooo
(ATZ2113) D HAFC 543 (1A1) WMOD ATP Lv-(T3) {$1) ¢ (O1) 1,300 240 10,000 .000 IMRP .00oa
SCALE 100.0000 PERCNT
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BATA SEY 3YMBOL  CONFIGURATION DESCREBYION ORBINC DELYAZ RUDFLR  x-SR8 REFERENCE TWFORMATION
ATE Ly=(YT3) (81} 7 ¢01) ,000 .120 10,000 _  .000 SREF 3220,0000 8Q.FT,

CN

CLM

(AT21G8) g H3FC 343 {1AL)Y wWOD .
CAY2109) RSFC 345 TA1) MOD ATE Lv-(T3)(51)/{01) ~1 ,£00 120 10,000 000  LREF 1328.0000 IN.
(ATERIIOY Q MAFT 823 (141) MOD ATP LV- (T8} (831)/(01) £.300 120 te, 000 000 BREF 1328,0000 IN.
tAYR12Y) ! MSFL 545 (TAS) ™MQD ATP LV~ (T3} (31)/(01) .00 240 10.000 000 XMRP 0000
tATRL12) = MIFC 343 (TAL) MOD ATP Lv-(T3}(31)/(01) ~% .200 240 10,000 .000 YMRP .0ooo
CAYRIRY) ™ MSFC 343 (TALY MOD ATP Lv-(T3) (31)37¢Q1) 1.8500 240 10,000 .000 IMRP 0000
SCALE 100,0000 PERCNTY
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CATA SEY SYMBOL CONF ISURATION DESCRIPYLON ORBINC DELTAZ RUDFLR X-%RB REFERENCE INFORMATION

CN

CLM

LAY2108) g MAPC 545 (TAL) MOD ATE L¥-(TY) (81)/7(01) .Qna 120 10.000 .0o0 SREF 3220,.0000 3G.FT.
CAPZLIOY) MIPC S4% (TAL) MOD ATP LV~ (T3) (81)/(O1) ~1,200 .120 10,000 . 000 LREF 1328,0000 IN.
LAPR11O) MIFC 543 (TAL) MOD ATP L¥=(T3) (31)7 (01} 1,300 120 10,000 ,000 BREF 1328,.0000 IN,
LATRLIL11) HIFC 3435 (TAL) WMOD ATE Lv=(T3) (31),(01) .000 ,2a0 10.000 .000 XHRP 0000
LAYRL1I2) MAFC 543 (TA1) WOD ATP Lv=-(TH) (31)/(01) -1,200 240 10,000 .000 YMRP 0000
tATE11Y) D MSFC 54% (1A1) WMOD ATP LV=(T3) (31)/(OL} 1,300 240 10,000 ,000 ZMRP . 8000
SCALE 100,0000 PERCNT
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DAYTA BET 3YBOL CONFIiGURATION DESCRIEYION ORGINC DELTAX RUDFLR Xx-SR8 REFEHENCE INFORMATION

CN

CLM

CATR2100 ) g HEFL 543 (TAY} ®MOD ATE Lv- (T3} (81)/7(O1) ,Q00 A0 16.000 . 000 SREF 3220.0G00 8Q.FY.
CAPELOSY MSFC 545 (TALY MOD ATP LV-(T3) (31)/(01) ~-1,200 .120 10,000 .oco LREF - 1328.0000 IN.
CAYRIEO) Q MIFC 545 (TA1) MOD ATR Lv- (T3} (St} /(O1) 1.500 120 10,000 .000  BREF 1¥28,.0000 N,
(AT2111Y ! MFC 545 (TA1) MOD ATP Lv- (T3} ($1) /7101 .000 240 10,000 ,000 XMRP ,aono
LAP2118) 3 WEFC 345 (TA1) WOD ATP Lv~(T3) (31)/7(01) -1,200 240 10.000 fReisie} YMRP .0000
CAT2113) 3 MAFC 543 (TA1) MOD ATP Lv-(T3) (81)/(01) 1.300 240 10,000 000 IMRP .oone
SCALE 100,.0000 PERCNT
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CN

CLM

{FIMACH

PAGE

DATA SEY SYMBOL CONF ICGURATION DEACRIPTION QRBINC DELTAZ RUDFLR X-3RB REFERENCE INFORMATION
(ATRIOB) 9 . WSFC MOD ATP LV-(T3) (81)/(O1) 000 126 10,000 .00o 3226, 0000 $G.FT,
{ATE2LO9) HAFC MOD ATP Ly~ (T3) (31)/(01) 200 <120 10.000 . 000 1328 .0000 IN,
CAYRL10) @ M3FC MOD ATP LV-(T3) t58) 7 (O1) .5060 120 10,800 . 000 1328,0000 1IN,
LATRILL) MSFC MO0 ATP LV~ (TI) (81) 7 (01 000 . 240 10,000 .aoo Q000
LATPRI12) Ll Lo MOD ATE LV~ (T3) (31) /(01 .200 240 10.000 .000 .000a
CAT2213) D MSFC HOD ATP LV-4T3) (S1) /(01 .500 240 10.000 . 000 Nalalsls]
100,0000 PERCNT
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